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The Mystery of the Hive 


CHAPTER I 
INITIATION 
1 


Who was it made the whimsical remark that men dis- 
cuss, for choice, only those things of which they know 
nothing? 

Was it a pretty paradox or a truth, proved by experi- 
ence? Perhaps a truth: for, while man is, of all crea- 
tures, that one which he is most willing to discuss,— 
whether he grants himself this glorious privilege or 
whether he obeys a natural egoism—he is also, of all 
creatures, that one of which least is known. 

But the truth of the saying seems even greater if we 
consider the man who discusses the Bee. No subject has 
been more thoroughly sifted than this. And this is no 
theme of yesterday’s date: it was threadbare centuries 
ago. 
Orators—who are by no means the most garrulous of 
the human race—philosophers, and men of letters have 
borrowed a thousand comparisons from the hive. The 
poets, whose glorious evocations never satisfy our appe- 
tite for knowledge, but who enjoy the reputation of 
arousing it, load their verses with the images, the symbols 
and the legendary lore which have lovingly gathered 
round the Bee. All praise her skill, her wisdom, her 


unequalled beauty. How often do the orator and the 
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poet, who understand and love them, and those who 
themselves are neither poets nor orators, nor anything at 
all, it may be, evoke the life, the laws, the labours, and 
the wonders of the hive! 

And often enough, what do they know of them? Noth- 
ing at all, or less than nothing; they are content to re- 
peat the same errors, the same vague rumours, the same 
mistaken ideas. Most of them have only the most lim- 
ited knowledge of the subject. It is confined to one or 
two fixed ideas, to a few preconceived opinions. The 
Bee gives us honey: perhaps the sweetest, the most de- 
licious substance in the world. She wields a sting, barely 
visible, yet more terrible than the heaviest cudgel. 
“Honey in the van, lances to the rear!” was a mystic’s 
definition. “A two-ended creature, at one end the friend 
and at the other the enemy of man,” was the improved 
version of a modern humourist. And because of an ab- 
surd timidity, it is always the sting rather than the honey 
—a food fit for gods—that fills the mind of the child, and 
of all the grown-up children who think as he does. Why 
does one think of the Bee’s sting before remembering her 
honey? 

And I, if it must be confessed, was almost as ignorant 
when, some twenty years ago, during long hours of re- 
laxation, the longing to see for myself the wonderful 
things attributed to the Bee assailed me for the first time, 
haunting me and obsessing my mind in the strangest 
fashion. 

A statement suddenly encountered in the midst of my 
reading had aroused this desire. “The Bee, by some 
ranked immediately beneath man in the matter of intelli- 
gence, assuredly occupies the highest position in the 
world of insects.” Another passage, I think from the 
naturalist Latreille, and a verbal echo of the first, still 
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further aroused my interest. Roughly what he said was 
this: In the vast world of insects there is none whose 
story confronts us with such a prodigious number of 
astonishing facts as that of the Bee; in the matter of in- 
telligence this insect is the masterpiece of creation, and 
man himself, so proud of his natural gifts, is in a sense 
humiliated by the sight of the interior of a hive. 

Now, I was not absolutely sure that I had ever seen 
any Bees. In any case, I should have found it difficult 
to distinguish them from certain of the Wasps and from 
quite a number of Flies. I knew nothing whatever of 
these golden-brown winged creatures, the diligent virgins 
of the shepherd Aristeus; that is, I knew nothing definite, 
nothing exact. 

I did not know the names of those who had made the 
attempt before me, and even though they might be legion 
I determined to elucidate the tantalising mystery that 
surrounded them, and as a beginning I applied, more or 
less at random, to some friends of mine, of whom I knew 
that they were Bee-lovers; loving the Bee with that 
peculiar and exclusive love which one does bestow upon 
them—as I have since discovered—as soon as one has 
any dealings with them. 

And these friends were good enough to tell me, each 
in his fashion, what they knew. 


2 


“Our common Bee, Apis Mellifica,” one of these friends 
informed me, “like her variant, the Italian Bee, Virgil’s 
Bee, Apis ligustica, is an insect with four wings, all of 
which are streaked with nervures, which lives in com- 
munities, secreting wax and feeding on honey. It’s 
genus, Apis, and its group, Anthophila, mark it as one of 
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the sting-bearers, relating it to one of the two groups of 
that order of the Hymenoptera which by itself contains 
more than eighty thousand distinct species of insects. 
“For more than forty centuries man has domesticated 
and cultivated the Bee. The Bee made her appearance 
with civilisation, and has accompanied the latter in its 
progress. More than two thousand years before the 
Christian era the fellaheen of Ancient Egypt were wont 
—as they are to this day—to place their hives on 
their boats, which slowly ascended the Nile, to re- 
turn adrift upon the stream; following the flowering of 
the plants on the river banks as the annual inundation 
leaves them dry. The Romans, too, as they pushed their 
frontiers down the Rhine, took their Bee-hives with them. 
“Tt is a strange and surprising fact that the Bee, be- 
loved and admired from the very first, whose qualities 
and products all the nations have joined in praising— 
the Bee for thousands of years dwelt obscure, unknown, 
and unsuspected in the depths of the dark, closed hive. 
It is barely two hundred and fifty years since we came 
to understand the Bee, or even began to understand her. 
Before that men had confidingly cherished, with regard 
to the Bee, a thousand pretty dreams and fancies. We 
shall find them ingenuously repeated by all the writers 
of antiquity, from Aristotle to Cato, Varro, Columella, 
Pliny, and Palladius. As for the most important works 
of antiquity, which are lost to us—that of the philoso- 
pher Aristomachus, for example, who, according to Cicero 
and Pliny, ‘did nothing for fifty-eight years but study 
Bees,’ and that of the philosopher Hyliscus, or Phyliscus, 
of Thasos, ‘who was seized with so violent a passion for 
Bees that he withdrew into the wilderness that he might 
the more readily observe them’—it is probable that they 
were not much better than all those fables, ‘mere fictions,’ 
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as Réaumur scornfully called them, which we find con- 
densed and translated into the wonderful and exquisite 
verse of the Georgics of the divine Virgil, and which, un- 
happily are still sufficient to most of the peasants and 
farmers who in our day profess to practice apiculture. 

“Only direct observation could ever reveal the truth. 
It was not until the middle of the 17th century that 
Jean Swammerdam, that admirable scholar and observer, 
‘the great initiator into the world of insects,’ as Michelet 
calls him, was visited by a flash of genius which suddenly 
shattered the clumsy structure of the gross delusions of 
the past. 

“¢This Dutchman, the Galileo of the infinitely little, 
the Creator of a Science who was also its martyr,’ was 
born in Amsterdam on the 12th of February, 1637. His 
medical researches early attracted attention, by reason 
of his important discoveries; but from 1688 he devoted 
himself to the study of insects, which filled his mind 
and became his very life. He ‘seized upon the primitive 
microscope, and gazing down it was the first to catch a 
glimpse of the living infinity of the world of animated 
atoms.’—It is still the enthusiastic Michelet who is speak- 
ing, and he never spoke more truly. It is a thing well 
worth seeing, how in his work, a learned anatomist rather 
than an experimenter, he patiently, minutely, and peril- 
ously seeks the light, dissecting the adult Bee, the larva 
and the egg, to wrest from them the secret of their inti- 
mate structure. His method is the method of genius: a 
hundred times he doubts and checks and verifies before 
asserting, for ‘credulity is the mother of error,’ but each 
time, enraptured, he draws closer to the truth: that 
truth for which he is athirst, which he seeks with the 
passion of a lover; and that thirst, that passion, will lead, 
before long, to his death from sheer exhaustion. He has 
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all the simplicity, the humility, of the true scientist: 
‘It is not given to him to enjoy free access from every 
side to the secrets of nature; the unintelligible weakness 
of our powers is at every step arrested by their appointed 
limitations, by the boundaries that hem them in.’ He 
has the faith of a saint: ‘I have laid the foundations 
of this History of the Insects to the glory of God alone’; 
for ‘to write a book full of mere imaginings were an in- 
sult to God, or to nature: God preserve me from ever 
committing this crime.’ He lives in poverty, his days 
and nights wholly devoted to his labours. He dies in 
poverty, never having been able to sell his precious col- 
lections. He was forty-three years old when he died. 
But he had discovered, among a hundred others, this 
one profound truth, which entirely overthrew the con- 
ception then current of the hive: that the Bee which 
rules and gives life to the hive, is not a King, but a 
Queen, and a mother. He was the ideal type of the 
scientist, and the first in time of that wonderful quartet 
of pioneers; a profound and glorious spirit, a worthy 
peer of those great-minded scientists and observers, those 
impassioned seekers, whose names were Réaumur, Hiiber 
and Dzierzon; as though all those who have taught us | 
concerning the Bee must of necessity be alike by virtue 
of their unique qualities! Swammerdam was a Dutch- 
man; Réaumur a Frenchman; Hiiber a Genevese Swiss; 
Dzierzon a German of Polish origin: as though to prove 
that science has no nationality! 

“Three years after the death of Swammerdam, in 
1683, René Antoine Ferchault de Réaumur first saw the 
light at La Rochelle. From his childhood he felt for 
Swammerdam a pious admiration, as for a master; and 
he became his successor and his rival. His was a many- 
sided genius, which on all the highways of knowledge 
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has left indelible footprints, and immortal discoveries 
that are landmarks of scientific progress; at once a 
physicist, a technician and a naturalist, he invented the 
thermometer and established the theory of heat and its 
diffusion; he improved or created a number of the in- 
dustries of his day: the steel industry, which he revolu- 
tionised, the tinplate industry, and the manufacture of 
porcelain; and he explored the world of molluscs as well 
as that of the insects. His Mémoires pour servir a Vhis- 
toire des insectes form an ‘immortal volume, which is 
still a capital authority,’ as Michelet justly remarked. 
An admirable entomologist, who combined the patient 
ingenuity of the experimenter with the minute observa- 
tion of the anatomist, he perfected the intimate study of 
the Bee, which henceforth was almost definitive, worked 
out almost to completion the theory of the swarm, poured 
a flood of light upon the life of the queen Bee, and de- 
scribed the architecture of the hive with a care and a 
precision which have never been surpassed. It was 
Michelet again who spoke of ‘Réaumur, who has led us 
so far . . .’; so far, that is, that in some directions we 
can go no farther. 

“Tt is the privilege of genius to awaken genius. The 
supreme experimentalists of apiculture, the greatest and 
most skilful of all, Francois Hiiber, had at first no other 
ambition than that of checking and appreciating the work 
of Réaumur. 

“The son of a naturalist who devoted himself by pref- 
erence to the birds of prey, Hiiber was born in Geneva 
on the 2nd of July, 1750. When still a young child 
he became blind. It was a cruel paradox, a source of 
anguish, that he, who was to become the most clear- 
sighted of observers, should have closed his eyes for ever 
to the light of day; so that he was fated never to be- 
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hold even a honeycomb. The patience and the scrupu- 
lous regard for the truth which Swammerdam and Réau- 
mur had so zealously observed, were to find in him their 
great protagonist. His was the mind, and a mind whose 
lucidity and precision were exceptional, while his faithful 
servant, Francois Burnens, was the eyes: for his was 
the rare good fortune to find a faithful and judicious 
collaborator, whom he did indeed instruct, but who was 
himself a master. ‘If, then, there is any merit in our 
discoveries, I must share the honours with him,’ Huber 
used modestly to say. ‘And it is a great satisfaction to 
me to assure him of this reward, by publicly doing him 
justice.’ This was a splendid testimonial, the stamp of 
a noble and generous temper; but we must not accept 
it too implicitly. It was actually to this wonderful 
blind seeker, this son of Geneva, this genius imprisoned 
in a sightless pitiable body, that we owe nearly all our 
conceptions of the Bee, and scarcely one of these con- 
ceptions has since called for correction. Among a hun- 
dred other discoveries he revealed the fairy-tale of the 
nuptial flight; the mutual hatred of the queens; the sex 
of the workers, who are not neuters, but may sometimes 
even be fertilised; the mystery of the exuding wax, and 
the unimaginable architecture of the Bees’ communities. 

“After Hiiber there was little left to discover. But 
it was still possible to study the Bee with a devotion 
equal to his. That of Johann Dzierzon, who was born 
in Upper Silesia in 1811, was, if possible, even more 
zealous, and of all the pioneers he, perhaps, was the most 
impassioned. He devoted to the Bee more than fifty 
years of his life. An obscure chaplain, a humble curate 
at Karlsmarkt, he studied the Bee in books and period- 
icals with an all but fanatical zeal. Indeed, his ecclesi- 
astical superiors regarded his zeal as excessive and it 
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led to his superannuation. He discovered one fact of 
incalculable moment, namely, parthenogenesis, which 
explains so many important details in the life of the Bee: 
namely, that the queens are capable of laying eggs and 
producing life without fecundation. 

“Since then we have, of course, made progress along 
the paths which Swammerdam, Réaumur, Hiiber, and 
Dzierzon taught us to follow. The microscope has be- 
come more penetrating, and its definition clearer. Thou- 
sands upon thousands of entomologists have sought and 
are seeking, with the utmost ingenuity, to explain certain 
wonderful details of the hive. But the essence of the 
matter will be found in the work of these four masters. 
It was they who pierced with dazzling radiance the jealous 
mystery of the darkness; they have left, here and there, 
unillumined only a few dark corners, into which the sci- 
entist of the present day must content himself with flash- 
ing his slender shafts of light. 

“Since Dzierzon’s day we have known something more 
than the bare essential facts. Thanks to him, it was 
possible to work along the lines of his theories; for their 
foundations were unshakable. Even in the province of 
practical apiculture, these four scientists have been our 
guides. The glass observation hive was invented by 
Réaumur; the removable frame by Dzierzon. This 
frame, skilfully improved by an American, Langstroth, 
gradually led the way to that wonderful invention, the 
modern hive. What patience, indeed, what ingenuity 
and ability have been exerted in its creation and inces- 
sant improvement! For more than fifty years hundreds 
of humble workers have striven to reach the goal. The 
Bavarian Mehring, provided the hive with sheets of 
stamped wax, so that now the Bees have only to follow 
the outline of the cell and complete its rudimentary 
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walls, thus saving honey, wax, and labour. An Italian, 
Major Hrustka, seeing his son whirling about his head, 
like a sling, a basket in which he had placed some pieces 
of honeycomb, in order to drain them of honey, devised 
the centrifugal separator, so that henceforth the honey 
could be extracted without damaging the precious and 
laboriously built walls of the cell. These are merely 
two chance examples. Innumerable treatises and spe- 
cial periodicals in all languages are gradually improving 
the methods of apiculture and adding to its popularity. 
It is slowly becoming more rational and scientific; one 
by one, a thousand improvements of detail have been 
devised. 

“Thanks to a host of workers, learned and ignorant 
alike, it is henceforth possible for man, without risk to 
them or to himself, to deal with the Bees as a wise pro- 
tector, a beneficent friend; he opens his hives as one 
opens a book, writing therein his intentions and his de- 
sires, controlling their economy, enlarging or diminishing 
their numbers, dividing or combining their colonies; im- 
proving the race by selection, modifying it by enthron- 
ing a young and fruitful queen in the place of one whom 
he dethrones and banishes; he decrees salutary crossings, 
trebles or quadruples the strength of colonies, stimulat- 
ing or restricting the production of eggs, and decimating 
or extirpating the costly and useless drones; he prohibits 
or provokes the swarming of his Bees, makes up for the 
poverty of the season, divides among his communities the 
reserves of each, collects their harvest without risk of 
injuring or depriving or destroying them: in short he ob- 
serves at will, issues his demands at pleasure, rules ac- 
cording to his whim, and reigns as the absolute master of 
his Bees, which become his docile, submissive, and de- 
voted slaves—on the sole condition that he must comply 
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with their instincts and their laws, and must learn the 
difficult art of understanding them.” 
O you men of science, I cried after reading this 
lengthy dissertation, you, to whom we apply for en- 
lightenment, it is all very well for you, who after years 
of study can no longer conceive of our ignorance, our 
uncertainty, and our childish curiosity! I am much 
obliged to you, but . . . I am just as wise as I was! 
You prefer to leave us in the antechambers of knowledge, 
alone with the mysteries which you so long ago de- 
ciphered! Here is a noble and eloquent example of the 
patient effort of your brothers and predecessors! Here, 
I admit, is a truly wonderful story. However, I was 
not so especially eager to learn of the life, the methods 
and the means of the authors of these glorious discover- 
' ies, or even the names of those who first broke into the 
enchanted palace in which an alluring mystery has for 
centuries been concealed. You have shown me the key. 
And for this I am duly grateful; but you might have 
condescended so far as to leave the door ajar! For I 
might have learned far more from the briefest and most 
furtive glimpse of its marvellous chambers. That would 
have filled me with delight and would have taught me 
infinitely more! 
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“Vou are quite right,” another friend wrote to me, “to 
take such an interest in those divine and fascinating 
creatures, the Bees! Do you know it is a most ancient 
instinct of humanity which is now awakening in you— 
the instinct which from the beginning of things has 
brought them into our lives, relating them to all that is 
greatest and best in us? They fascinated men of old; 
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they fascinate us still, these friendly tribes of the classic 
hills; they have found their way into all the enchanted 
tales that float before our eyes, and into those eternal 
dreams of which such tales are born. Long ago man be- 
held something of their beauty in the glittering stars and 
gave their name to a constellation of the Southern skies. 
They compelled him, who sought to read their minds and 
contemplate their lives, to bend his gaze upon the ground, 
but they also forced him to stand erect and uplift his 
gaze to the heavens. Since there have been human 
souls to dream and to sing, the gentle ‘birds of the Muses,’ 
as Varro called them, have inspired such souls with 
pleasant thoughts, enchanting images, with delightful and 
expressive symbols. 

“To the epic poets of India they were the ‘winged 
darlings’ of song. In the Vedas they play a leading 
part in the drama of gods and men; Vishnu, the creative 
force of Nature, makes them his fellow-workers. Around 
those venerable plants, the lotus and the mango, in order 
to concentrate them, they wreathe the graceful lines 
of their circling flight. They hover round the lips of 
lovers, enticed thither by a fragrant breath, being them- 
selves lovers of beauty, while their drowsy humming 
serves as the accompaniment of love-songs, like a strain 
of celestial music. 

“The Bee finds place among the most ancient of the 
symbols of the Egyptian hieroglyphs. It represented 
Lower Egypt, Upper Egypt being typified by the lotus 
flower. And the Bee and the Lotus, being constantly 
brought together, were both found worthy to form part 
of titles of honour, and a prefix to the name of the 
Pharaohs, expressing that royal majesty which had is- 
sued from the gods. The beauty of the Bee was appre- 
ciated by the Arabs, no less than the exquisite flavour 
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of her honey. The spirit of their poetry is fragrant with 
her. The melodies of Hafiz are full of her. The Per- 
sian god, Mithra, the incarnation of the creative forces, 
is crowned by a halo of Bees. And Allah, in the Koran, 
by a special commandment, transcribed by the Prophet, 
bids us honour the Bee above all living creatures. 

“Need I tell you what fame the Bees enjoyed in Hel- 
las, in the thyme-scented foothills of Hymettus, and on 
the banks of the Tiber, where Virgil’s lines were sung? 
Appearing first in the Golden Age, when the trees distilled 
nectar, and inseparable from the oak beloved of Zeus, 
they feed the gods and impart their virtues to them. By 
a suggestive metamorphosis Bees are transformed into 
gracious nymphs. Aphrodite sends Eros to the Bees: he 
steals their honey, for libations of honey delight her. 
Demeter, mother of fruitful harvests, makes a Bee fly 
forth from the lifeless body of her priestess Melissa, it 
manifesting the immortality of the soul, like the Spring, 

_which is born of lifeless nature. A symbol of the soul, 

the Bee is in fact immortal. Combined with Cybele 
it is one of the forces of Nature. The Romans, 
by indigitation, transformed her into the goddess of 
Mellonia. 

“Human society itself, policed and controlled by a 
perfected economy, can find no better model than the 
hive: this was the opinion of the godlike Plato and the 
wise Plutarch. The Bees, too, are the ideal type of 
armies inspired with unsullied patriotism and the need 
of defending the family: as Homer sang, and Hesiod, with 
A:schylus, and Virgil, the son of Athena. Lucan and 
Plutarch generously attribute to the Bees not only cour- 
age, but reason and understanding approaching those of 
man, and of which the immortals are jealous. Aristotle, 
Virgil, Quintilian, and even Petronius—for once forget- 
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ting to smile—are agreed that Bees are divine beings. 
Their very song, an aérial music, is not of this earth. 
Horace, impressed by their bewitching charm, wished that 
he might resemble them, and Martial sets them in his 
epigrams like incomparable pearls. 

“But it is their honey, the ‘honey of poetry,’ that is 
admired above all, as their wax will be later. It symbol- 
ises death, yet it saves man from death. The infernal 
gods love offerings of honey, and their black anger is 
appeased thereby. The shades rejoice when it is poured 
upon their tombs. The household gods, who are yet to 
be feared—as is Priapus of the gardens, who bends a 
threatening eye on the marauder, or gives him a trouncing 
—then become suddenly friendly when they find a honey- 
comb laid upon their altars. The sweetness of honey, 
the essence of an exquisite spirit, is emblematical of the 
fragrance of wise thoughts and the eloquence of mo- 
mentous speech. As a happy omen, borne upon diapha- 
nous wings, it brushes the lips of philosophers, orators 
and poets, when they are in the cradle: of Plato and Pin- 
dar, as later, in the dawn of Christianity, of Ambrose 
and Isidore. Borrowing from the Bee images past count- 
ing, the divinely inspired phrases of the Bible—‘In the 
mouth sweet as honey,’ ‘Sweeter also . . . than honey in 
a honeycomb,’ repeatedly evoke the memory of the hive. 
‘Go to the Bee,’ say the Proverbs, ‘and learn of her 
diligence and the goodly work that is hers... . Jon- 
athan was sentenced to die because on a day of fasting 
he ate the fragrant honey of a colony of wild Bees. 
Samson discovered a swarm in a dead carcase, in the 
mouth of a lion: virtue proceeding from strength. The 
prudence of King Solomon relies upon the wisdom of 
the Bees: he brings them into his palace to distinguish 
the living rose from the artificial bloom which Balkis, 
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Queen of the Yemen, has brought him. Honey—lauded 
by David, for the ‘Promised Land’ was ‘flowing with 
milk and honey’—was often the food of the Chosen Peo- 
ple. The Forerunner sought it in the Wilderness. Christ 
Himself did not disdain it. 

“The Bee, with its charm and beauty, has provided 
the Fathers of the Church, from Jerome and Chrysos- 
tom, down to Bernard, doctor mellifluus, and the mystics 
of the Middle Ages with fragrant allegories. A symbol 
of resurrection, they soar heavenward in the golden beams 
of the sun. An ancient liturgical hymn, in celebrating 
the passing of the elect from Earth to Paradise sings of 
the swarm, soaring upward with a secure and peaceful 
flight, made delightful by the magic of its myriad wings. 
An image of the soul disburdened of the senses, the Bee 
lives in purity, her body undefiled, her wings spotless, 
inhaling the odour of virgin wax and fragrant honey. 
Thomas of Chantimpré wrote a great volume discovering 
and displaying all the virtues in the Bee. Among all 
virgins—to quote Alianus—they are the most richly en- 
dowed with their modesty and urbanity. Abraham a 
Sancta Clara, and with him a score of others, call upon 
us to marvel at these types of the perfect nuns, silent, 
disciplined, and vowed to the preparation of their flaw- 
less product. Were not St. Cecilia and St. Agnes referred 
to as ‘disputatious bees?’ And is not the Virgin called 
the ‘honey of the world?’ And is not Christ the Saviour, 
working out our salvation, as Peter of Capua has called 
Him, the ‘Ethereal Bee?’ Has it not been proved in 
truth that He is ‘our honey?’ 

“Possessing such noble virtues, it is but fitting that the 
Bees should be the servants of God and His holy Church. 
The sound of the bells that sing of divine worship with a 
voice of bronze or crystal fills them with mirth. ‘You 
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are the servants of the Lord,’ pleads an ancient adjura- 
tion: ‘I beg you in the name of the Lord not to flee 
the children of men.’ Their innocence enables them to 
offer a wax of unsullied purity for the candles burning 
upon the altar; their honey is hallowed by the liturgies. 
As for the ancients, who spoke of the incomparable chas- 
tity of the Bees—‘who know nothing of marriage,’ 
‘whose bodies are not enervated by Venus,’ ‘whose im- 
maculate spirits are undefiled by luxury, the enemy of 
the virtues,’ ‘who by instinct are drawn to all things 
pure,’—neither Petronius, nor Virgil, nor Quintilian, nor 
Varro would ever have ventured to conceive that such 
honour could be theirs. . . .” 

Poor me! I thought, when I had finally de- 
ciphered this long, yet abbreviated monograph. And 
a great deal I had learned by it! O, these scientists! 
I grumbled, who, to induce you to taste a fruit will give 
you the rind to chew, and are quite capable of tearing 
a rose to pieces in order to render it worthy of your ad- 
miration! Ridiculous and even rather pitiable persons, 
are they not? Mine is a bottomless well of knowledge. 
But he leaves one as ignorant as before. I strongly sus- 
pect him of having rubbed elbows with some learned 
Germanic professor, who has perhaps ennobled his bar- 
barous name with a termination in us, or with one of those 
persons who reduce poetry to a catalogue of words pil- 
fered from some well-filled library. He overwhelms me 
with his quotations, and buries me under his books of 
reference. He piles them one upon the other, merely 
to submerge me, to bury me alive! Wretched fellow! 
And I am sure he would be amazed if I were to tell him 
flatly that he has not even touched upon the subject con- 
cerning which I begged for information. And yet this 
is the literal truth, Poor me! 
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Of course I was wrong to ask my friends to tell me 
what they knew about the Bee. Each of them inter- 
preted my desire according to his temperament and his 
tastes. They told me of those writers who had unveiled 
the mystery; they told me how it had bewitched the 
imagination of mankind, what a large place it had filled, 
and still fills in their thoughts and their life, but they 
did nothing to reveal the mystery to me. I had put my 
question in an unfortunate form. These disappointing 
replies, which merely whetted my appetite without satis- 
fying it, showed me this too late. I should rather have 
asked: What is an ignorant man like myself to do if 
he wishes really to learn something of the Bee and the 
hive? But in this case there was no need to consult so 
many authorities. Neither scientist nor scholar nor poet 
could understand what I required. 

Only one went straight to the point. He was the 
friend who replied a few days later by a few encourag- 
ing words and this sole command: Come! 

This was a humble country curé: for in many poverty- 
stricken sees Bee-keeping has become the privilege of 
the rural clergy. For thirty years, ever since he had 
left the city to bury himself in this little world, cold as 
a tomb, he had combined, with a devotion even greater 
than Dzierzon’s, the care of his Bees with the care of his 
flock. “And I have my bad days,” he used often to 
tell me, “when the latter seem to me less sensible, less 
pacific than the former! Ah, if only my parish were 
a Bee-hive!”? And his fine, ascetic features, illumined by 
the gentle sweetness of the mystic, framed in a head of 
hair already grey, were lit by a discreet Franciscan smile. 

There was no irony, no bitterness in his words. They 
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were merely the truth. The village was peopled with 
simple, worthy peasants, eagerly stooping over their 
fields, with no ideals, unless we can give the name to the 
petty, conflicting interests which divided them. They 
had almost forgotten the path that leads to their white 
stone church, often patched up in the course of genera- 
tions, whose Romanesque nave, of the 13th century, a 
gem of loveliness, had somehow strayed—by what miracle 
who shall say?—into the heart of this northern depart- 
ment, destitute of art and beauty. 

In the shadow of the low, squat belfry, capped by a 
roof like a square extinguisher, the presbytery—a rustic 
dwelling of one floor—displayed the leprous scars of age 
and poverty amidst the luxurious vegetation of a vast 
garden—of two gardens, I should rather say. One, bor- 
dering the highway and climbing the hillside towards 
the front of the house, contained a few rather neglected 
beds of vegetables. The other, which lay outspread be- 
hind the house, was far more extensive and far more 
exuberant. There the very grass grew in crazy profusion, 
in an orgy of fertility. Yet here was his favourite cor- 
ner, his “second parish,” as the curé ingeniously called 
it. Beneath the low ceiling of foliage upheld by some 
dozens of shady trees, which had grown at random, sixty 
hives, from sunrise to sunset, breathed forth the dusty 
gold of their millions of Bees. 

“T was expecting you,” said my host, as he welcomed 
me on the threshold. ‘You don’t want any long lectures? 
You shall not have them. I shall show you only one 
thing, and that, as you will see, will be enough.” We 
were strolling towards the “second parish.” A score of 
squat pillars of straw, some thirty miniature Swiss chalets, 
and a few wooden boxes with flat tops were scattered 
more or less everywhere, as though at random, in the 
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tall grass. In the May morning the underwood was 
bathed in a milky light, warm and fragrant. The rays 
of sunlight, which here and there pierced the leafy roof, 
spilling on the ground little islands of gold, were sparkling 
with gliding sparks of fire. The air was alive with in- 
numerable murmurings, which blended with the sound 
of feverish wings in each of the Bees’ dwelling-houses. 

“This colony here,” exclaimed my guide, as he led me, 
somewhat against my will, through the streets of this 
tumultuous city, while I shuddered at the sound of the 
hundreds of golden projectiles whistling past my ears, 
_ “this colony here consists of Cypriotes, imported last 
year. They are said to be ill-tempered. So give them 
a wide berth, I beg you. This is peopled by Italians; 
you see the three copper rings on the abdomen. And 
this is inhabited by a cross-bred strain, less friendly in 
temper. You will see they have only one such ring.” 
And he made them climb upon his finger, which he held 
against the threshold of the hive, so that I might examine 
them more closely, and it seemed to me that I was listen- 
ing to his account of his parishioners’ families as I 
strolled the village beside him. 

“Now we'll examine a hive, and without veils. Don’t 
be nervous: they dre of pure Italian blood; their char- 
acter is as delightful as their costume. Here, this is the 
hive.” 

And he pointed out to me one of the tiny chalets, whose 
mouth, a narrow crevice, cut in the wood of the threshold, 
was foaming like a fermenting cask. 

And as, despite myself, I made a vague movement of 
hesitation, he continued, smiling: “Bees are more peace- 
ful than human beings. Do you know that charming 
motto of Father Bouhours?” 

“TI am sorry to say I don’t,” I replied. 
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“Will you remember it? It has the wisdom of a na- 
tional proverb. Sponte favos, egre spicula.” 

“And the meaning?” 

“One might translate it: My honey with all my heart; 
my sting reluctantly.” 

“That is very pretty,” I said. “Perhaps a little too 
prettyie. 2 s° 

“Are you doubtful, you unbeliever? But it is not 
merely an epigram. It is a truth, an absolute principle. 
The Bee is kind and gentle. To prove this you have 
only to refrain from defying her, thwarting her, or 
frightening her. Come, there is no danger. Promise 
me only that even though you may be nervous you will 
keep fairly cool. No violent gestures, no sudden move- 
ments. If a Bee settles on you don’t give a sign of 
life. If she threatens you, sham deafness and lower 
your head. I give you my word that you won’t be 
stung. But don’t forget the password! However, I 
will warn them. .. .” 

With the help of a little smoker to which he had just 
set light he blew a little smoke into the hive, having first 
gently removed the roof. A terrific buzzing rose from 
the hive. Then, with the same slow, tranquil move- 
ments, gradually uncovering the parallel rows of frames, 
he removed them one at a time, swarming with Bees. 

From a short distance—I confess, just a little alarmed 
—I watched him in a somewhat distracted mood. But I 
am afraid that my nervousness prevented my seeing very 
much of the hundred details which he pointed out. From 
time to time some isolated word—brood-cells, larve, 
drones, royal nymphs—reached my ears in the midst of 
the persistent and impressive chorus which was sung with 
increasing volume by the quivering wings. Perhaps it 
was the fault of my childish timidity, perhaps that of in- 
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experience, but I scarcely understood what I saw. I was 
bewildered. 

But he, in the meantime, was handling some rectangu- 
lar frames of brownish wax, which were all overrun with 
winged insects. Some, to all seeming bewildered, were 
running hither and thither, while others remained in 
clusters, absorbed in some unimaginable task. Now and 
again one climbed on to his bare fingers. Did he notice 
it? Iam really not certain. But on three or four oc- 
casions he breathed lightly upon his fingers, and the Bee 
flew off. His cassock was thickly sprinkled with Bees, 
and a hundred, perhaps two hundred, were eddying round 
his head. Calm but prudent, as one who dreads the 
slightest sound, the least shock, he proceeded with his 
inspection, and completed it, restoring the hive to the 
condition in which he had found it. 

“Well, have you been stung?” he asked me, when all 
was done, with a bantering smile. 

I had to confess that I was still unhurt. Two or three 
Bees had certainly alighted on my clothes, and even on 
my face. Proud of my self-control, I had heroically 
allowed them to do as they pleased. My self-respect was 
gratified in that I had not turned a hair. 

“Have you at least made one or two discoveries—have 
you learned something?” he asked me further. 

And as I was trying to express my regret, “Never 
mind!” he resumed. ‘You know the essential thing. 
You know their secret: you must love them, and you 
must watch them.” 


5 


When I left him on the threshold of his dilapidated 
_ dwelling—dilapidated, but made beautiful by the dense 
foliage of the trees, and glorified by the golden flight of 
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thousands upon thousands of golden-brown Bees—my 
friend the Bee-keeper offered me two souvenirs of my 
visit. One was a brief treatise from his own pen: some 
thirty to forty pages, published by the Revue Apicole, 
to which he was a contributor, which was to guide me 
in my first attempts. And then he gave me something 
still more precious: a Bee-hive. 

I followed his advice; I was a docile pupil, and for 
a long time my books were thrust aside. But I read 
diligently in the book of the hive, and it is to the hive 
that I always return, for the descriptions which have 
been written of the hive are, as pictures, incomplete. 
Since then every spring and every summer millions of 
Bees have encompassed me about, singing of their strenu- 
ous labours. I have made the acquaintance of many 
colonies. Scarcely a month of the spring or summer 
have I allowed to pass without inspecting their hives, 
and scarcely a day without meditating upon what I have 
seen. 

I soon became one of those eccentric persons at whom 
one smiles—one who keeps an observation hive, a closed 
glass dwelling-house which allows all its secrets to be 
seen, close at hand, on his work-table, in his study; who 
watches his Bees for a season whenever he is tired of men 
—and that happens fairly often; who, whether at work 
or at rest, is soothed by the sound of their incessant and 
musical murmur, which he hears even through his sleep 
and his dreams. 

At a much later period I began to read about the Bees. 
I read and re-read, I believe, almost every book of any 
importance on the subject that ever was written: learned 
monographs and practical handbooks, having first pe- 
rused the works of the masters, ancient and modern. 
To begin with, I read the Biblia nature, Swammerdam’s 
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masterpiece, written in Dutch and translated into Latin 
long afterwards (1737) by Boerhaave; then Réaumur’s 
Mémoires pour servir & Vhistoire des insectes, (1734), 
Hiber’s Nouvelles observations sur les abeilles (1792) 
and Dzierzon’s Theorie und Praxis des neuen Bienen- 
freundes (1848). Then followed numberless treatises, 
in French or English, often written with wonderful lucid- 
ity and attention to detail by Hamet, the Abbé Collin, 
Layens, Benton and others. And finally, of recent years, 
a number of publications like this book of mine, though 
in fact, if I do not deceive myself, they are also very 
different. 

The frivolity and haste of a little booklet by Laurent 
Tailhade, Le Troupeaux d’Aristée, were little to my lik- 
ing. Scarcely more so were the fifty pages on warfare 
among the Bees in En Marge de la Grande Guerre; and 
a lecture too popular in tone and too fantastic, on Le 
Socialisme des Abeilles by Gaston Bonnier, to whom 
French apiculture owes a great debt. The last four chap- 
ters of Michelet’s L’/nsecte are brilliant, full, as usual 
of lyrical passion, vibrating with enthusiasm and poetry; 
but together with accurate detail we find a great many 
errors, and, if the truth must be told, we obtain but an 
imperfect notion of the subject. The Life of the Bee 
has a hundred times its value as literature; infinitely 
more exact, it contains no lack of lyrical flights; for M. 
Maeterlinck is a fluent philosopher no less than a scrupu- 
lous observer. Dare I venture to say that his work is 
none the less far from complete? Shall I venture to 
complain that, in my opinion, the dissertations in which 
he develops general or metaphysical hypotheses, and the 
interminable digressions which can scarcely be said to 
prove anything, for it would be very difficult to prove 
such theories, are, on the contrary, far too numerous, so 
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that many beautiful and moving passages are more pon- 
derous, and perhaps a little more obscure, than they 
should be? I think so; I think it would be easy to prove 
as much, were this the place for doing so. 

I will confess at once that I myself have been afraid 
of burdening so airy a subject with ponderous reflexions. 
I felt that, even though it should give me an appearance 
of superficiality, I would rather probe into the mysteries 
of the hive from the surface; even though in the end 
I should not have succeeded in throwing any fresh light 
upon it. Some say that one should leave it to one’s 
reader to think; and my readers will assuredly have no 
cause of complaint in respect of the part which I shall 
have them play, though they may perhaps complain that 
I have been too generous! 

But I am growing too talkative as regards myself. I 
beg my reader’s pardon; henceforth I shall speak only 
of my Bees. 

Nevertheless, I cannot proceed until I have quoted as 
an epigraph a few lines of Réaumur’s—a brief preface 
to his nine volumes of Mémoires—which is, it seems to 
me, too precious to ignore, and of which I have ventured 
to make my programme: “The Bees have been so 
greatly praised by the naturalists, ancient as well as 
modern, and so many marvellous things have been related 
of them, and people are so generally convinced that they 
are, of all the insects, and perhaps of all the animals, 
those which have the greatest number of claims to our 
admiration, that we might fear less the story of these in- 
dustrious creatures, which we are about to tell, may ap- 
pear less full of remarkable facts than one would expect 
to find it; but at least the reader will encounter in these 
pages only facts of a certain order: facts which have 
been observed and observed again... .” 


CHAPTER 2 
THE COLONY AND THE HIVE 
1 


It is during the first days of June, in the very heart of 
the summer, about noon, when the weather is set fair, 
and the air is still and burning hot, and the sun is pour- 
ing down his rays from the blue heights of heaven, that 
we are most likely to see, hanging from the leafy boughs 
in the garden, a fresh swarm of Bees. 

On such days, in the country, it is no unusual thing 
for the peasants in some corner of the village, with their 
wives and children, to repeat all unknowingly the gesture 
of the legendary Curetes, the priests of Cybele, who in 
Crete called up the Bees about the cradle of Zeus. They 
beat upon saucepans, iron’spades, or coal scoops, till they 
ring like so many chiming anvils: the object of this 
primitive music being to immobilize the truant insects. 
But the Bees, barely heeding this ridiculous din, continue 
their circling flight, dancing their graceful and fantastic 
round at their own sweet will, and settling only when 
and where fancy takes them. Presently, it may be the 
next moment, or in half an hour, the swarm, scattering 
like grains of corn leaping upon a monstrous winnowing 
basket, will suspend its dark, heavy cluster from a branch 
of a pear or a cherry-tree, or a quaking poplar; or it 
will spread itself out along a tree-trunk like a rough 
living bark, or a wall suddenly concealed by a wide, mov- 
ing curtain; or it will even spill its writhing mass upon 
the ground like an anthill of winged ants. 

25 
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But the swarm which we are now considering, in ac- 
cordance with the most inveterate instinct of the race, 
has formed, at a short distance from the ground, at the 
end of a pliant bough of a bush from which the principal 
group of the colony now hangs downwards, with its thou- 
sands of bodies and tens of thousands of wings. The 
queen-mother who is leading the swarm, and who by 
now is two, or it may be three years old, and burdened 
by the four thousand eggs and the ten or twelve millions 
of fertile germs, which distend her abdomen, wearied 
and worn out by her unaccustomed flight—her second 
flight since her birth, the first having been the flight of 
betrothal, spurred on by the hopes of maternity—the 
queen calls a halt, and is the first to settle. And now all 
the eddying cloud of singing dust is gathered up, drawn 
together, and driven down upon her in a tempest of im- 
petuous love. A sudden stillness has fallen upon those 
thousands of wings which were but now vibrating so 
joyously, endlessly gliding through the air and crossing 
one another, weaving in the air a gauzy fabric, pliant 
yet compact. Silent too is that persistent and monoto- 
nous chant which was audible at a distance of a hundred 
paces, recognised by the ear as the single voice of the 
joys and hopes of the fevered swarm. 

Whence has the swarm come hither? From what rus- 
tic skep, what dome of yellow straw, what spacious Swiss 
chalet with butting walls? Or what hollow tree con- 
cealed amidst the tallest giants of the primeval forest 
near at hand? One cannot always say: it is likely that 
‘the Bees themselves do not know. Or rather that they 
have utterly forgotten the hive whence they have but 
now soared forth into freedom: for their departure has 
opened in their brief lifetime, as in that of the mother 
who has already seen twenty generations, an absolutely 
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new period: it is the initiation into that world of young 
life which but now was sounding above the garden its 
hymn of invincible confidence. 

The swarm grows larger continually, as the last ad- 
venturous virgins finally join the host of their now sober 
sisters. For the moment it is motionless. It is waiting. 

Waiting; for this is no more than a temporary halt, 
at the first place of call on the path to the unknown. It 
will rest here for barely an hour, if the sun continues 
to bathe it in heat and light, and, guided by its scouts, 
it will resume its journey, in a flight less hesitating and 
no doubt less restricted, towards its chosen dwelling. 
For these very scouts, who but now escaped from the 
phalanx thus encamped for a moment, are returning on 
every side. These busy emissaries sing the praises of the 
refuge which they have found for the homeless colony.— 
There is a hollow tree at a hundred paces’ distance: the 
opening is wide and the refuge offered deep and cool.— 
Or there is a great hole gaping in such or such a wall. It 
is possible that that might suit them.—Or the chimney 
of the tumble-down thatched cottage beside the croft 
offers a hive ready-made and well sheltered; nothing could 
be more roomy, and no more smoke will ascend the 
chimney: the ashes on the hearth will never be rekindled. 
—In the midst of the Bee farm with its rows of hives 
shaped like the domes that cap the cells of our drones, in 
the shade of the neighbouring hedge there is an empty 
hive which has been inhabited and is sweet with the per- 
fume of wax and the searching aroma of propolis. 

But man is watching. .. . 

And while the assembly of the Bees is considering in 
silence the aérial highways which lead from the cross- 
roads of their life, man is preparing for the wanderers 
the home for which they crave. 

i) 
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The swarm, clinging to the branch which gives to its 
weight, bending till it sweeps the ground, has the look 
of some beautiful ripe fruit, ripe and ready to fall. The 
stunted shrub is not accustomed to support such a weight. 
The five or ten pounds to which this unaccustomed bur- 
den will often amount might break off the bough if the 
peaceable cluster did not grow so slowly and keep so still 
—-so still that the quivering of transparent wings barely 
gives it a flickering lustre, like that of a huge distaff of 
watered silk. 

It may and doubtless does contain something like thirty 
thousand Bees. Careful calculation has proved that each 
worker, on emerging from her natal cell, weighs one and 
a half grains, but this will have decreased to one and 
a fifth at the end of her active existence. Before swarm- 
ing a Bee takes the precaution of filling her crop with 
three-tenths of a grain of honey—a precious viaticum 
which will support her during the first few days of her 
adventurous life, and enable her to face a brief period 
of bad weather, always a possible contingency, and to 
build, without waiting for the next harvest of nectar, the 
foundations and first courses of the house of wax. A 
weight of one pound will therefore represent some four 
thousand Bees, and swarms weighing from six to nine or 
ten pounds are not unusual. 

This colony, homeless as yet, does not consist of 
workers only. Those that we see at first glance are of 
forest workers, when we approach the moving host to ex- 
amine it, as we may, without fear, for we know them to be 
harmless at this critical stage, suddenly tamed by the 
supreme festival, wholly preoccupied, one would suppose, 
by the accomplishment of their high destiny, their duty 
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of guarding the mother and the smiling and encouraging 
future. They are like the warp of a fabric which has 
now rolled itself up into a living bundle; and they form, 
too, its embroidery, their glossy wings intersecting one 
another so as to form a delicate lacework, while their 
little triangular eyes, shining upon their foreheads like 
sparkling gems, reflect the rays of the summer sun in 
points of moving fire. Workers of every age are here, 
so that work of every kind can be accomplished; here 
are smooth-bodied plunderers, with fringed wings, 4l- 
ready emaciated by age and heavy labour: here are wax- 
makers, less slender and more hirsute; and here are 
nurses, younger Bees whose corselet is covered with a 
thicker fleece, a rich brown velvet; and here, too, are 
novices, quite recently hatched, still pallid from their 
long sojourn in the depths of the dark cell. 

But here too, lost in the swarm, longer and thicker 
in the body, are a few drones, who have followed with- 
out understanding, and are now helping the workers to 
swell the miraculous fruit, running over the egg-shaped 
mass formed by the thousands of quivering bodies; great, 
clumsy fellows, they are embarrassed by their thick-set 
abdomens. Bewildered, and apparently wandering at 
random, they move with a hesitating gait, their legs too 
short for their bodies, even staggering a little, for they 
are doubtless somewhat intoxicated by all the nectar 
drawn this morning from the open vats of the fragrant 
vintage. 

Sometimes, too, the mother of this little nation, she 
who is its sole thought and supreme care, she whose mere 
presence has evoked this host of immigrants, and is now 
detaining them in the open air, away from their custom- 
ary refuge, slowly and majestically passes over the sur- 
face of the swarm, rippling with moving lights, her 
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slender, shapely body, supported on limbs of a golden 
brown, and her abdomen, encircled by four copper- 
coloured wings, heavy with the promise of millions of 
lives. But she quickly returns to the heart of the mass 
fermenting beneath her as though raised by some power- 
ful ferment. She will hide herself, taking refuge in the 
inmost centre of the swarm, as near as may be to the 
branch to which the heavy cluster clings, as the branch 
of a vigorous vine clings by its tendrils. 


3 


The dwelling in which we shall lodge our impatient 
swarm may be of any shape and any material. The types 
of hive are almost infinite in their variety. 

The oldest, which recalls the primitive dwelling in 
which the Bees ordered their lives while still in the wild 
state, is the shapeless tree-trunk, hollowed naturally or 
by the hand of man, standing erect, as it grew in the 
forest, or prostrate on the ground, like a long, narrow 
tunnel. 

The commonest of all is the conical basket imitating 
the oval shape of the suspended swarm, made of withes, 
of osier or viburnum, or of straw. This bell-shaped struc- 
ture shelters its tumultuous population excellently under 
its warm, dark roof. A Bee living alone in such a house © 
would be more lost than a single man beneath a dome as 
high as the spires of a great cathedral. But the Bee 
does not live alone; even though provided with abundance 
of food she dies almost at once if parted from her fel- 
lows: she is one of the innumerable cells of an organ- 
ised body. Nevertheless, this dwelling is too small to 
give shelter for long to a society developing at a normal 
rate. Sometimes it is enlarged by piling upon it other 
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and smaller domes in the shape of granaries, or by adding 
a basement consisting of hoops of the same diameter. 

For a long while this artless dwelling seemed sufficient; 
for a long while progress marked time, revolving always 
in the same circle. Nevertheless, the walls of the hive 
concealed behind their impenetrable screen the inacces- 
sible mystery. The Bee was now domesticated. She 
built to her own liking, in parallel walls, obstinately in- 
variable. She was domesticated, but neither understood 
nor cultivated. ( 

The invention of the moveable frame—that is, of a 
honeycomb built in an artificial mould, which may at 
will be shifted, removed, observed, and studied—was the 
greatest revolution possible to apiculture. And this revo- 
lution took place not a century ago. Methodical culture 
suddenly became a possibility, with the opening of that 
elusive door which had so long closed the inviolable cav- 
ern in which lay hidden, close at hand, a marvellous 
community whose existence was hardly suspected. Man, 
who has modified the life of all the animals about him, 
has, during the last seventy or eighty years, lavished a 
prodigious ingenuity in planning and building the modern 
dwelling-house of the Bee; he has expended on its im- 
provement more energy than he has devoted to his own 
home during the last hundred years. The old, dark hive 
in which the Bee vegetated, invisible and uncared for, 
has been transformed from top to bottom. Taking as 
the foundation of his efforts the manner in which she 
sets up house in the natural state, measuring with scien- 
tific exactness the clearance which she allows between her 
honeycombs, revising his labours a thousand times, the 
better to comply with her instinctive economy, he has 
built for the Bee spacious and luxurious houses, which 
can be opened up in a moment; well ventilated, whole- 
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some dwellings, in place of the dingy little huts, clumsy, 
dark, and airless. Now, at any moment, he may with 
impunity open her marvellous dwelling, enlarging it, 
transforming it and stimulating its inmates to more stren- 
uous efforts, turning at leisure the living pages of the 
book on which are recorded every moment some trifling 
detail of the life of the hive. 

The hive with removable frames, whether horizontal, 
with a single row of combs, or vertical, with several 
stories, enabling the colonies to develop almost without 
restraint, forms a great cube, within which are suspended 
parallel walls of pale wax, framed in tough wood, to the 
number of ten or twelve on each floor, or twenty to 
twenty-five on the ground-floor alone. The available 
area of the two faces of the frames is not much less than 
five square yards, and the number of the cells, packed 
side by side and end to end, often exceeds four hundred 
thousand. The capacity of these enormous store-houses 
of honey is often double and sometimes five-fold that 
of the old straw domes. In one of these a Bee must 
surely feel even more overwhelmed by the terrible void 
that looms above her than a little child would be by the 
remoteness of the vaulted roofs or the clerestory arches 
of our loftiest cathedrals—or the dome of St. Paul of 
London or St. Peter of Rome. However, the population 
of such a hive, amongst which all these light and fragrant 
goffer-like structures are divided, is often enough from 
eighty to a hundred thousand strong, as against the 
twenty or thirty thousand inmates of the most densely 
populated hives of the past. 

It is a curious fact that man devised that little miracle, 
the observation hive, whose two glass walls rise vertically 
on either side of a single honeycomb, long before he in- 
vented the large working hive; for, whatever may be 
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said, his curiosity is often more imperious and more fer- 
tile in progress than his selfish interest or his greed of 
gain. Réaumur, in the middle of the 18th century, in 
order to observe more closely the “busy Bee,” and to 
watch her at her work, made one of the first glass hives 
that was ever really practical. It mattered little to 
him that the only frame was immovably fixed; he was 
able to lift the veil, to watch, to examine at leisure and 
unperturbed, a whole unknown world, a world as fairy- 
like as the enchanted palaces of Arabian legend. Hiiber, 
at the close of the same century, followed in his footsteps 
the path of the enthusiast, and with happier results. But 
neither of them ever dreamed of the modern hive with its 
movable frames, a factory with its twenty work shops 
standing on end, a city of imposing dimensions, with forty 
spacious public buildings, each at the same time palace, 
cradle, warehouse, cellar and reservoir: an enterprise ex- 
ploited on the grand scale, yielding an enormous output: 
which men more practical than they, turning their disin- 
terested discoveries into hard cash, have invented since 
their day. 

Besides such a structure the observation hive, whose 
dimensions are of necessity restricted, has the look of a 
child’s toy or some pretty laboratory appliance. Com- 
pared with it, the old straw skep is like the black and 
smoky hut of a Negro beside one of the most magnificent 
buildings of our capital cities, or rather beside one of our 
modern workshops, in which thousands of brains and 
hands, controlling perfected implements, create some stu- 
pendous triumph of skill. 


4 


But meanwhile the swarm is still waiting, hanging from 
the slender shrub, and is growing impatient. Now that 
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their home is ready the Bee-keeper may approach them 
to gather them up and instal them in it. He goes forward 
fearlessly, neglecting, more often than otherwise, to pro- 
vide himself with the light gauze veil that protects the 
face, the thick gauntlet gloves to shield the hands, and 
the smoker which subdues the most refractory of exasper- 
ated Bees. With head uncovered, with bare arms, he 
goes up to the swarm, and now, confiding for the time be- 
ing in the inoffensive temper of these formidable sword- 
bearers, he may find it necessary to shake or stir this liv- 
ing yeast seething in ceaseless fermentation, in order to 
keep it together. 

If the bough supporting the resting colony is a slender 
one he may cut it through, and will carefully carry it, 
without shaking it, to the waiting hive, there to outspread 
the heavy cluster. 

But if the bough is too tough, or too thick to cut, he 
holds beneath it the dome-shaped straw skep with its rigid 
brim, and with a sudden jerk of the bending bough he 
detaches the tawny fruit, making it fall like an over-heavy 
pear. The cluster collapses with a dull rustling sound, 
which changes into a slow monotonous chant. This done, 
the Bee-keeper returns to its place in the Bee-farm the 
empty dwelling, now three-fourths full, and murmuring 
like a waking city: henceforth the fugitive colonists are 
citizens of a new state. 

If he is very lucky he may by chance detect the mother 
in the writhing hurly-burly of the pendant swarm. If so, 
he has only to seize her delicately by the wings, and to 
bear her, immediately surrounded by the flying host of 
her beloved daughters, to the still empty dwelling. Once 
there, had she but a single Bee beside her, it would be 
enough: the joyful buzzing of two pairs of wings, the 
singing of peace restored, would in a few minutes bring 
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about her the whole nation, which her quickly discovered 
absence would have left bewildered, soon to disperse in 
inconsolable disorder. If when gathering up the tumul- 
tuous swarm the Bee-keeper by some oversight were to 
miss the small group of Bees, the quietest of all, which 
conceals, sometimes apart from the rest, that tiny spark 
of life, inestimably precious, which is the queen of the 
colony: if the mother were left behind in some crevice of 
the bark, some cavity in a tree, or in the angle of a leaf- 
stalk, he would seek in vain to establish, in the pleasant 
retreat prepared for it, the homeless family, bewildered 
by the realisation of its orphaned state. As he pours 
out upon the ground, before the entrance of the hive, the 
torrent of captive Bees, the excited and uneasy insects 
are off again, resuming their eddying flight, making their 
backward way to her who is left forsaken, so truly is the 
mother the very soul of these children of the sunlight and 
the flowers. Her mere presence is comfort and hope and 
certainty; to them she means tranquillity, and the entire 
future; she, and she alone, is the whole of life. 

Does the Bee-keeper mean to enclose his Bees in one of 
those massive structures like a cabinet with countless 
drawers, too cumbersome to be moved?—For such are 
the frame hives of to-day. He will bring in his straw 
basket the effervescing host which he has just shaken into 
it, like a bushel of corn each grain of which is alive and 
singing. Before the Swiss chalet, already standing in its 
place, amidst the working hives; before the wooden pal- 
ace whose walls still exhale the heavy scent of resinous 
pinewood, and whose front he has raised by means of a 
little wedge beside the narrow opening which will serve 
as entrance, he reverses the humming bowl and spills the 
effervescing torrent of Bees on the ground, like a dense 
liquid. The mass of insects collapses and spreads itself 
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out, forming, as it were, a velvet cloth, but a living, mov- 
ing, rustling velvet, while a golden dust rises in the sun- 
light as though swept upwards by a gust of wind. 

But here is shelter for them, cool and shady. If the 
Bee-keeper has perfumed it with honey the welcome 
which it extends to them will be still sweeter. Those 
nearest have already marked it and are moving forward. 
In these the abdomen rears up until it is almost vertical, 
supported by the two hindmost legs, which are spread 
far apart to buttress the insect more securely; the vibrat- 
ing wings are invisible, and the troubled air, passing 
through the tracheal stigmata, sets them vibrating like 
the strings of AXolian harps. Then, informed by this 
quickly recognised murmur which the Bee-keepers call 
“beating to quarters,” all stand erect in their turn. The 
winged music runs like a melodious breeze across the 
surface of the tawny velvet carpet. Wandering workers, 
straying hither and thither on the fringes of the carpet, 
draw nearer and stand motionless. 

But now, upon the entrance of the first Bees into the 
vast, unknown dwelling, from whose roof such monstrous 
walls hang suspended in the yawning void, the beating of 
wings about the entrance grows louder. The Queen has 
entered! This is the meaning of the signal, and now the 
clamorous procession, bristling with thousands of con- 
vulsive wings, which was slowly winding on its way, ap- 
proaches at a quicker pace and enters the unknown re- 
fuge in serried ranks, like an innumerable flock of sheep 
regaining the fold. Now the whole host follows the van- 
guard, confident and assured. The living ribbon 
stretches itself out, and, as it grows longer, glides for- 
ward. Already another identical chant sounds like an 
echo from the depths of the sonorous void. The pace 
grows quicker; in a few minutes the whole creeping tide 
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of insects has been swallowed up by the great barrack- 
like building, filling it with a deep-toned humming which 
is the hymn of triumph celebrating the act of entering 
into possession. 

Then, little by little, peace is re-established. The up- 
roar soon abates. A few ventilators, erect upon the 
threshold, beating their wings, invite the last of the 
strayed revellers to enter. Half an hour later the new 
dwelling has assumed the quiet and peaceful aspect of a 
long-established hive. And already the first plunderers, 
almost tripping themselves up in their haste, after making 
a few turns of a spiral track which grows wider as at 
ascends, when the unaccustomed neighbourhood i is regis- 
tered once for all in the mirror of the six thousand facets 
of their compound eyes and the inmost cells of their 
retentive memories, are making their way to the flowers 
which have already been too long neglected, to colleet, 
for the family which has now been founded, and the huge 
storehouse, empty as a tomb, the first pellets of polar 
and the first drops of nectar. = 
Cc} 
fe 
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It is only very rarely that Bees, led by an old queen, 
refuse at once to accept the home offered them, whatever 
its nature. It would have to be difficult of access, malo- 
dorous, and highly inconvenient before it could induce 
them to make a second migration. 

If this is not always the case with secondary swarms, 
it is because they are led away by several young and vir- 
gin queens, who are naturally flighty and more inconstant. 
It may also happen that the entire family, the victim of 
its excitement and its fears, may accompany the future 
queen-mother on the nuptial flight, and desert, without 
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intending or wishing to do so, the home which has now 
no attraction for it, to run the same risks and to follow a 
hazardous path into the depths of the blue distance. Or 
else, the queens having all slain one another, the colony, 
orphaned and derelict, takes wing, to its own destruction, 
into the distance where death awaits it. 

To bind the swarm to its new home nothing is so ef- 
fectual as the waxen comb containing brood, rich with 
the promise of immediate life. The handmaidens of the 
hive instinctively attach themselves to the eggs, which 
offer them the hope of making a queen if theirs should 
perish, and to the larve and nymphs, which have to be 
fed or protected, for they at least are a guarantee of life 
and of the future. ‘The love of posterity,” says Réau- 
mur, that sensible and perspicacious scientist, “the love of 
posterity, and this alone, has absolute powers over them; 
Swammerdam was of the same opinion, and so will all be 
who make a serious study of them.” ' 

However this may be, the Bees of our primary swarm 
will assuredly remain in the home which we have pre- 
pared for them, provided it is clean and wholesome. 
Nevertheless, I have seen a swarm desert, five or six 
times in succession, an excellent hive, to which they were 
returned after each of their excursions into the immediate 
neighbourhood, their queen having been unable to lead 
them far afield, as she was old already and teeming with 
eggs. But in this case the Bee-keeper’s lack of experi- 
ence and carelessness were notorious. For example, he 
did not realise that his hive, being exposed all day to the 
burning sun, would contain an atmosphere unbreath- 
able as the breath of a furnace; it never struck him that 
he might place it in the shade, were it only until the 
evening, or cool it by covering it with a damp cloth. 

For the strangeness of the house assigned to them 
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does not in the least intimidate them or inspire any feel- 
ing of repugnance in these industrious, easy-going insects. 

Has the swarm emerged from the legendary straw skep 
in which the hundreds and thousands of generations from 
which it has issued dwelt without disorder or discomfort? 
It will none the less make itself perfectly at home, with- 
out a moment’s hesitation, in the huge fabric, with its un- 
familiar scent, its twenty parallel frames, and all the 
sinister-looking structures looming overhead empty as yet 
of honey and wax. Yet a certain bewilderment would 
be only natural in the presence of so much that is un- 
familiar. Everything is there which might be supposed 
to unsettle the Bee, and to clash with habits whose per- 
sistence has made them instinctive: the wooden walls, 
the strange and disconcerting storehouses, the colossal 
size and unaccustomed shape of this regular cube, with 
its sharp edges and its corners filled with mysterious 
shadows—all so different from the dome-shaped skep 
with its graceful curves. 

Or has the swarm come from one of those palaces with 
movable frames which its patient industry has enriched 
and adorned? It will return to the past, looking far be- 
yond its recent experience, and without more ado will ac- 
commodate itself to the most antiquated skep, in which 
nothing is provided for beforehand, in which there is 
nothing to guide it, in which it will be compelled to rely 
upon the genius of the architects of old, to abilities which 
have lain unused for years, perhaps for human genera- 
tions. 

- Or perhaps the colony may even have escaped from the 
secular retreat which gave it a home in the neighbouring 
forest, where the tranquillity and silence gave refresh- 
ment to the very air which it breathed? It was quite 
unaware that man was its neighbour; it knew nothing of 
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the thousand constraints impiied by domesticity; and it 
knew even less of houses of precise geometrical form, 
which it did not choose and could not alter, and which 
seemed to be expressly devised in order to destroy its love 
of caprice and adventure. A native of Central Africa, 
transported in a moment, by some capricious genie, to one 
of our most comfortable and luxurious homes, would feel 
less surprise; but he would feel much more of an exile, 
would suffer more severely from nostalgia. The natural, 
spontaneously formed colony, torn from its familiar and 
solitary woods, will promptly settle down in the cool, fra- 
grant hive provided for it. 

But I knew one such swarm which was unusually rus- 
tic, wild, and restless. It had certainly emerged from 
some distant wood, and after covering perhaps ten, 
twenty, or thirty miles, it came to ground, during the 
last days of a torrid May, in a small garden in the heart 
of a great, smoky city. It must have rested several 
times during the course of its random flight, but always 
without finding the desired refuge, so that it soon set off 
again, an eddying mass of insanity. For its queen, who 
proved to be extremely fruitful, and was at most not 
more than one year old, had, when I found her, lost nine- 
tenths of the daughters who had accompanied her on her 
departure, and was surrounded by no more than a hand- 
ful of Bees. I determined, not without realising the diffi- 
culty of the task, to instal these runaways in an observa- 
tion hive, one of the most restricted and inconvenient 
type, provided with a ready-made comb, and leaving on 
either side of the comb, a space of less than two-fifths of 
an inch. Ten times over the swarm penned in between 
two cold and transparent walls of glass, was carefully 
poured into the hive, all efforts to induce it to enter spon- 
taneously having failed, even with the assistance of 
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smoke. Ten times over the two opaque shutters of the 
hive were no sooner thrown open than out it came again: 
the queen, vigorous and excited, with a rapid and disor- 
dered gait, rushing out with the fierce persistence of an 
escaping prisoner. Finally the swarm was shut up in- 
side the hive, the queen, taken by surprise and placed 
at the top of the frame, having had no time to recover 
herself and escape. It was carried down into an ice-cold 
cellar. There for three days the captive swarm wore it- 
self out, what with hunger and fatigue. Hour after hour 
it found nothing more useful to do than to flutter and 
tumble about its crystal prison, like a demented dust- 
storm. None was more desperate than the queen in seek- 
ing to find the non-existent means of escape: she ran, in- 
furiate, over the backs of her exasperated daughters, 
bouncing with rage, gliding over the surface of the glass 
with a frantic beating of wings, reaching the top in the 
twinkling of an eye, and falling back suddenly and per- 
ilously before repeating her never-ending and Sisyphean 
labours. On the evening of the third day a little honey 
was given to the famished insects; they gorged them- 
selves with it voraciously, but used their recovered 
strength only to recommence their interminable saraband. 
On the fourth day the queen, incommoded by her eggs— 
there were hundreds on the floor of the hive, where for 
hours they had been falling incessantly, like so many 
snowflakes—at last resolved to lay her eggs in some of the 
ready-made cells which awaited her. This was enough. 
The hive was placed in the room which it was to occupy, 
and straightway set open, the swarm, henceforth estab- 
lished, proceeded to build and gather in the harvest, with 
a courage, an impetuous ardour, and a feverish industry 
no less remarkable than those revealed by its repeated 
and useless attempts to escape. 
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The wandering host of Bees, by the evening of the day 
of swarming, has thus become a sedentary colony. The 
primitive basket or the perfected closet in which they 
have been received is no longer a temporary encampment, 
a borrowed shelter. Now everything in it speaks of 
domestic activity, of life. The ancient stock, deserted 
no doubt that very morning, no longer exists for these 
forgetful devotees of the future and of destiny, who have 
completely broken with their past. Not one of them will 
ever dream of returning thither: a yawning gulf, a whole 
century divides the murmuring hive of yesterday from 
the home of to-day, still so bare, yet already so beloved. 

The ventilators, always erect upon the threshold, in the 
opening which might be called the antechamber of the 
hive: on the sloping shelf which forms the approach to 
the door, with their heads depressed, and their curving 
antenne touching the ground, incessantly flutter their 
delicate wings, like an invisible ventilating device, like 
two fans of transparent gauze, sounding that low unend- 
ing call to labour which tells of the sacred presence of 
the queen-mother; of work to be done, of confidence and 
enthusiasm. 

Other workers—scavengers—who instinctively claim 
the labour of cleansing the hive, are emerging one by one, 
bearing forth with jealous care fragments of wax, fibres 
of straw, scraps of vegetation, or deposits of dust—any- 
thing that might encumber or defile the hive. All refuse— 
and there is sometimes a good deal of it—seized and held 
by the vice of the two mandibles, dragging on the ground, 
and often hampering the Bee’s progress as she walks with 
widely-straddled legs—has to be thrown out of the hive. 
And the scavengers throw it out; persistently they tug at 
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the load whose weight equals and sometimes exceeds their 
own. They twist and turn and tack in order to keep it 
moving; they fly off with it and let it fall at a distance of 
two or three paces, before returning to the hive in order 
to repeat the same exhausting task. 

Others, inside the hive, are busy luting with propolis, 
as with a dense and aromatic mortar, the cracks and 
crevices and asperities of the accepted dwelling. If in 
some corners there are cocoons of tinea, the penultimate 
stage of those white caterpillars, the terrible wax-eaters 
that make their way beneath the foundations of the cells, 
excavating a complicated network of galleries, breaking 
them up and destroying them, the cocoons will be torn 
from their hold and the caterpillars killed and carried off. 
Or if it would be impossible to extract them even by in- 
creased and repeated efforts, the eggs which have been 
laid by the voracious Bee-moths being hidden in the 
depths of the tiniest crevices, while those indefatigable 
tunnellers, the resulting larve, force their way into the 
safest and most inviolable hiding-places, they can always, 
in the last resort, be covered with a shroud of propolis, 
buried beneath an air-tight and fragrant sarcophagus. 

Then the whole circumference of the wooden cube or 
the round straw dome, where it rests upon the wooden 
floor or circle of plaited straw, is cemented with propolis, 
while the interior walls are patiently polished with this 
natural varnish, a translucid substance collected from the 
sticky buds of the horse-chestnut, the birch, or the alder: 
a limpid gum, soft as long as the sun warms it, which 
hardens into a golden lacquer, giving the interior of the 
hive the appearance of glazed porcelain. And now all is 
ready. The new home is clean and tidy as a dolls’ house. 
It is clean and wholesome; but as yet it is empty. 

Now it remains to fill it with the structures which will 
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be the cellars and nurseries of the future. These, later 
on, will be filled to overflowing with golden, fermenting 
honey, and with pollen and nectar for food. And this 
has already become the occupation of the most numerous 
and the busiest of the chaste sisters of the dawn and the 
azure heavens. 


CHAPTER 3 
WORK 
1 


While hundreds of Bees surround the new hive with 
their whirling flight in order to take their bearings cor- 
rectly before setting out to gather honey from the flowers 
that offer them their dusty anthers, their brimming nec- 
taries, their colours, and their scents, thousands of others, 
in the very heart of the humming dome, or the square 
wooden house vibrating with their song, absorbed in a 
protracted ecstasy, are making their preparations for the 
manufacture of wax, or inciting others to begin the work, 
which is one of the most wonderful operations performed 
in the Bee-hive. 

Here, indeed, we come to what was for centuries one of 
the most impenetrable mysteries of the resounding urn 
which concealed so many mysteries within its curving 
sides: which man, the victim and the protagonist of his 
desire for knowledge, has spent so much time in elucidat- 
ing. 

The problem was to discover and explain where the 
Bees obtained their wax: a light-coloured, ductile, scented 
substance, analogous to animal fat, whereas they carried 
into the hive only vegetable substances: nectar, and pol- 
len from the stamens of the surrounding flowers. 

“Wax is made by the flowers,” declared Aristotle with 
admirable assurance. 

Two thousand years later man was still pretending that 
the Bee obtains her wax ready-made on her incessant 

45 


46 The Mystery of the Hive 


visits to the heart of the flowers, bringing it home in the 
two triangular hollows on her hind legs, which serve as 
baskets. Réaumur was violently opposed to this ingenu- 
ous and ridiculous idea. He had endeavoured to dis- 
cover how pollen, the crude wax, as it used to be called, 
could possibly be transformed into the actual Beeswax. 
Performing experiment after experiment, in the hope of 
making it undergo some change which would give him a 
hint, he tried to dissolve pollen in water, in spirits of 
wine, and in spirits of turpentine, but in vain; the fer- 
tilising dust of the flowers was invariably the same as it 
was before he had treated it. Having noticed that the 
Bees were given to masticating the mysterious substance 
before building with it, he patiently kneaded some pollen 
between his fingers without succeeding in endowing it 
with any fresh qualities. Heat was no more effective: 
the mystery was still unsolved. 

All his ingenious endeavours to solve the mystery led 
back to the same problem, which tormented him and gave 
him no rest. A touching sight, and one calculated to 
humiliate our humble and unstable knowledge, was this of 
a scientist of Réaumur’s rank, striving and debating with 
himself, but always disappointed, in his hope of solving 
a problem whose solution to-day seems so natural and, 
comparatively speaking, so simple. For once the great 
scientist seems in as pitiable a state as one of those un- 
fortunate Bees, the object of so much admiration and 
affection, imprisoned in a room with closed windows: 
crazed with their longing to escape into the light, which 
draws them like an irresistible magnet towards the liberty 
which is calling them, the flowers which represent their 
ruling passion, and the larve which are in their care: to- 
wards the hive in which their hearts are used to throb in- 
cessantly between living walls, they fly to the transparent 
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windows, seeking to perforate the thin walls of their 
prison, and, failing to do so, dying of discouragement, 
fatigue, and persistent effort. 

Réaumur, however, perceived one flickering spark: 
the very obstacle which restricted his curiosity enabled 
him to suspect one single ray of light, one limited aspect 
of the truth, at the same time arresting his vehement de- 
sire to investigate the matter further. The endless tests 
to which he subjected the pollen of flowers, treating it 
with all sorts of reagents, triturating it in order to break 
it up into its constituent elements, analysing it, transform- 
ing it, finally led him to form the conclusion marking the 
first stage of a path which is lost in obscurity. “I then 
decided,” he concludes, “that this operation is not so 
simple as Swammerdam and M. Maraldi seem to have 
thought it, and as it was natural enough to suppose it. I 
had discovered that it was not enough for the Bees to 
knead their pollen. ... It is in the body of the Bees 
themselves that the raw wax must be elaborated; it is 
there that we shall find the laboratory in which the true 
conversion of the wax is effected. Some authors who 
have written of Bees have suspected this, and I believe 
I am in a position to prove it incontestably.” 

But now fresh perplexities, as impenetrable as the first, 
barred the way. What occurs in the stomach of the wax- 
making Bees? They gather the pollen, they knead it 
with their mandibles, and swallow it—and this is why it 
is known as “‘Bee-bread”—and they then disgorge it. Of 
this Réaumur was positive; for he saw with his own eyes 
the wax flowing from the jaws of a wax-maker building a 
cell. This—and it was not much—was all that he could 
say. Compelled to content himself with this assertion, 
he insistently repeated that Bees which do not leave the 
hive nevertheless take part in the work of building: there- 
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fore the Bee’s body is the only crucible in which the wax 
can be prepared. The actual composition of the wax, and 
its method of elaboration, still escaped him. 


2 


It was left to the blind Swiss, Francois Hiiber, assisted 
by his faithful and sagacious servant, Francois Burnens 
—‘a born observer,” as Hiiber himself declared—to see 
farther ahead, and to follow the winding path to the very 
end. 

“Ts the wax truly a secretion?” asks Hiiber, “or does it 
result from the gathering of some particular crop? This 
is what we wish to ascertain. 

“Supposing it were a secretion; we should have to con- 
firm the opinion held by Réaumur, who decided that wax 
resulted from the elaboration of pollen in the Bee’s body, 
even though we did not believe, with Réaumur, that it 
issued through the mouth. We were no longer inclined 
to attribute to the wax the origin which Réaumur had 
conferred upon it, for we, like Hunter, were struck by 
the fact that swarms newly established in empty hives 
carry no pollen thither, but none the less proceed to build 
their combs; while the Bees of older communities, which 
were not obliged to build any new cells, were bringing 
in an abundant harvest. 

“Tt is a most singular fact that Réaumur, who did not 
overlook this fact, did not realise how inconsistent it was 
with the commonly accepted opinion; for no one was bet- 
ter able than he to avoid the contagion of even the most 
widely accepted pre-conceived opinions.” 

Here we have a proof of Hiiber’s sagacity. He gives 
ear to the authorities, especially to him whom he most 
admires and most willingly follows. But his lucid com- 
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mon-sense immediately suggests an objection. In the light 
of this objection he controls his experiments, which are 
exact and in logical sequence, eliminates his errors, one 
by one, and attains the truth by the path of reason. 

“Deprived of pollen for a number of days, will the 
Bees still produce wex? If they do, it will be proved 
that honey is a necessary constituent of wax. 

“It was on the 24th of May that we mad: this experi- 
ment upon a swarm which had recently left the hive.” 
Abundantly provided with honey and water, it was placed 
in an empty hive, which was then closed. The Bees, at 
first greatly excited, grew quieter in a cool, dark corner. 
They were removed, still prisoners, with no resources but 
honey and water, into a closed room. Their captivity 
was of five days’ duration. And in the space of five days 
“they built five combs of the finest wax. These were 
suspended from the dome-shaped roof of the skep; the 
material of which they were made was pure white in 
colour and extremely fragile.” 

The scientist is always a doubter. Hiber’s narrative, 
a beautiful description of an intelligent and exact en- 
quiry, which deserves quotation as a fine example of sin- 
cerity, a model of the experimental method, proves that 
he was a true scientist. 

“The workers whom we kept captive,” he tells us, mer- 
ciless in the pursuit of possible illusions, “the workers 
had been able to collect the fertilising dust of the flowers 
when they were at liberty; they would have been able to 
put by a store of it on the previous day, and even on the 
day of their imprisonment; and they might have had 
enough in their stomachs or their baskets to extract from 
it all the wax which we found in their hive . . . it was 
therefore necessary to prolong the same test in order to 
make it decisive.” 
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Consequently the five waxen combs were removed, and 
the Bees imprisoned as in the first experiment, with an- 
other ration of honey. “This experiment was not pro- 
tracted; we saw by the following evening that the Bees 
were building with fresh wax; on the third day the hive 
was inspected and there actually were five fresh combs, 
as symmetrical as those which they had made during 
their first imprisonment.” Five times in succession the 
combs were detached and removed; five times the same 
Bees, fed only upon honey, and given not a moment’s 
opportunity to escape and fly off in search of flowers, 
were returned to the house thus persistently rifled. 
“Every time we gave them honey they produced fresh 
comb; it could thus no longer be doubted that this diet 
excited in them the secretion of wax, without the aid of 
pollen.” 

An experiment in the inverse sense established the fact 
that pollen—‘‘bee-bread,” to use the common phrase— 
most assuredly had not the same property. This time 
the Bees, deprived of honey, were imprisoned under a 
bell-glass in which a comb containing nothing but pollen 
had been placed. A week elapsed, and there was not a 
trace of any further building; there were not even any 
“flakes under the rings” of the wax-makers, although. 
Huber had noticed them during each of his previous ex- 
periments. 

The proof was established: honey, or rather sugar— 
for the ingenious naturalist successfully replaced the nec- 
tar of the flowers by sugar, white or brown—was able of 
itself to provoke the manufacture of wax. These experi- 
ments were repeated seven times. Seven times they 
gave an identical result, pointed to the same conclusion, 
which thenceforth was incontestable. Wax is the pro- 
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duction of secretion, the transformation of saccharine 
substances into fatty substances in the body of the Bee. 


3 


It remained to investigate the mechanism by which 
this manufacture was effected. Until then it had been 
carried on behind the velvety curtain of the deepest dark- 
ness, in the heart of the impenetrable hive. 

The solution arrived at by the genius of Hiiber was, 
as so often happens, simple in the extreme. It was to im- 
prison a normal swarm of Bees, abundantly fed upon 
sugar, under a glass bell-jar, at the top of which some 
wooden shelves had been cemented. Then, if he left 
them to their own devices, and observed them, they would 
surely enable him to attain his object. 

Hiiber’s patience and ingenuity deserved to be re- 
warded by the spectacle of the amazing miracle which we 
can repeat at will, and which he has described for us in 
detail. 

Let us open the hive as soon as the Bees are installed 
in it. They are no longer confused and excited; they 
are peacefully scattered about the ground floor of the 
new house, whose every corner is already familiar to 
them. 

Suddenly some of them climb to the top of the dome, 
and the first to reach it hang there by their curving talons. 
There they remain suspended, their wings at rest, their 
legs set well apart. 

Others have followed close upon their heels, gliding 
quietly up the face of the walls, and just as the first to 
ascend affixed themselves by their forefeet to the dome- 
shaped roof, they suspend themselves from the hinderfeet 
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of their motionless sisters. Others come and hang from 
them in turn, and, as they did, swing to and fro for a 
moment, before assuming the same calm and languid at- 
titude. In this way living chains are formed, whose two 
ends are firmly fixed to the roof, and which, hanging 
downwards, serve as ladders or gangways to the Bees in 
the act of ascending. 

Chain after chain is formed until they cross one an- 
other in hanging loops. An incessant tremor runs 
through them; and more Bees are climbing in single file 
to form the links of other chains. You might almost 
think it was some woven fabric hanging from the vaulted 
roof, or one of those rusty brown nets which fishermen, 
returning from the fishing-grounds, hang upon the walls 
of their cottage in order to dry them. There is the same 
uniform maze of threads crossing one another and form- 
ing meshes; save that the knots are larger and more con- 
spicuous, since they consist of the bodies of Bees with 
outstretched legs. 

Now the flexible chains grow longer, until they reach 
within an inch or two of the floor; and their parallel 
curves are pressing one against the other. The net is 
draped in a heavy festoon, wide at the top of the dome 
and gracefully narrowing as it descends. It is like a re- 
vised pyramid of some sumptuous fabric, its base being 
affixed to the roof of the structure. Or it is rather a 
curtain, a curtain of deep and pliant folds, consisting 
wholly of suspended Bees. 

For ten, fifteen, or twenty hours in succession it will 
remain motionless, still hanging from the dome, still con- 
sisting of and upheld by the same workers, each in the 
same place, apparently torpid. An inward breathing, 
which dies away on the surface, is betrayed by slow un- 
dulations; a flame is burning at the heart of the ecstatic 
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throng, and the radiation of the heat which it develops 
and maintains is revealed by these almost imperceptible 
fluctuations. 

For at the heart of the hive there is a smouldering 
fire; the heat of a protracted transformation; the heat 
generated by thousands of tiny stills in which strange 
combinations are effected. The greater the number of 
the Bees surrounding the wax-makers, the more abundant 
their recent consumption of pollen and honey, foods 
which are rich in nitrogen, the more readily will the tem- 
perature of the cluster approximate to the temperature 
of 96.8° Fahr., which seems to be the ideal temperature, 
the greater will be the saving of sugar, which is burned 
as a fuel in the insect’s body, and the more rapid and 
more abundant will be the secretion of wax. In this 
heated atmosphere, honey, with a little pollen, is inti- 
mately digested by the Bee’s stomach; once assimilated, it 
finds its way to the wax-secreting membrane beneath the 
four last segments of the abdomen, there to make its ap- 
pearance in almost imperceptible granulations, its con- 
sistency being that of a thin paste. 

Thus was the whole mystery revealed to the blind en- 
tomologist of Geneva: one of the least known and most 
exquisite phenomena offered by a wonder-working Na- 
ture. 

Hiiber did not need to push aside the living drapery, 
to pry into the inverted cone, in order to perceive the 
flakes of wax, the thin, white, transparent stripes which 
border the abdominal segments of the somnolent yet ac- 
tive workers. Their day-long immobility had no other 
end than to produce a state of expectancy, to stimulate 
them to production. Scarcely had the warm pyramid 
formed itself than the first oily drops were distilled 
through the diaphanous membrane, sweating through to 
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the surface more and more abundantly with each passing 
hour, revealing itself, at the end of a period of assured 
and recollected expectation, as a fragrant dew. .. . 

A fresh, fragrant, and beneficent dew; and this is 
Beeswax, pale, sweet-scented, almost immaterial; the wax 
of our altars and our liturgies, whence will spring the 
new fire that illumines the threshold of the departed year, 
now lost in the shadows of the tomb; the flame that is 
the image of immortal life... . 
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“You are right!” cried a friend of mine, a poet, and a 
poet who died young, whose words I shall sometimes 
quote. “You are right, O mystical and indefatigable 
workers, ‘pious Bees,’ as Claudian called you: in the midst 
of the silence which for you is in no wise oppressive, in 
the depths of the impenetrable darkness so jealously 
cherished by the hive, in that serene solitude which is fit- 
ting for secret orisons, to build, slowly, patiently, and 
with your very blood, the fantastic city of your dreams! 

“Here you lay up a store of the sap of June, July and 
August, made golden by the yellow sunlight and fragrant 
with the essential exhalations of the flowers; and through 
your magic the lovely, enchanted months will live again, 
to be found in the depths of your brimming vats, be- 
cause you have imprisoned therein their essence and their 
soul. When the summer has long brooded above the 
glowing earth, in the greyer days of autumn, when the 
beaded nectar is less abundant but more exquisite in the 
heart of a few surviving flowers, you will fill your city to 
overflowing with the last perfumes of the dying year, in 
order that you may sip their sweetness during the endless 
hours of the season of dearth and sorrow. 
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“You muse in secret, no doubt, upon those who will be 
born in your midst to perpetuate your wisdom and your 
beauty. And it may be that you think of us as well. 
Or rather, being so disinterested that you must needs be 
forgetful of self, too magnificent and too guileless to sat- 
isfy man, who is so often malicious and ungrateful, your 
aim is to do homage to the Master of heaven and 
earth. It is in this respect that your work is divine and 
fruitful. 

“Tf your honey, with its sweetness and fragrance, in 
which you crystallise both light and heat—a delicate am- 
brosia, full of latent energy, worthy of nourishing the 
Immortals of the Greek Olympus—if your honey is not, 
as imagined by certain ingenuous cults, the incorporeal 
substance accepted as food by that Being who is wholly 
spirit, nevertheless your works unite in His praise and 
your incessant toil is not unavailing. 

“Since upon our altars, where the wings of the cheru- 
bim hover about the Host and the Wine, and quiver above 
the chalice and the golden paten—at the hour when the 
timid light of dawn beholds the Sacrifice accomplished, 
and while, like your crystal voices, whose fervour calls 
upon the spring to perform her miracle, the gentle murmur 
of Latin syllables demands a miracle of the obedient 
heavens, the wax in which you, like wise and pious vir- 
gins, formerly stored your precious treasures, as though 
in exquisite caskets—the fragrant and immaculate wax of 
the white tapers mingles its exhalations with the warm 
breath of the censers, and since, transforming itself into 
the purest flame, it burns away, consumes itself, ex- 
hausts itself drop by drop, shedding its radiance to the 
glory of God—what a wonderful symbol it is of the mys- 
tery of those souls who are destined to dissolve and an- 
nihilate themselves for Him!” 
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For twenty hours the Bees have been assembled in a 
silken, lethargic distaff, remaining so dumb and so mo- 
tionless in their protracted fit of contemplation that one 
might well believe that they had been suddenly over- 
taken by death. The hot-house temperature, which has 
continued to increase, has favoured the exudation of the 
limpid wax, which coagulates under their chitinous rings. 
The abdomen of every Bee is embroidered with tiny 
scales, pale and translucid, as though woven with fila- 
ments of snow. 

Suddenly one of those Bees who at the summit of the 
hive are supporting the living curtain, breaks the drowsy 
enchantment. She detaches herself from the flexible 
creeper-like chains that clasp her, whose luxuriant vege- 
tation fills the cavity of the silent house, and feverishly 
rushes towards the ridge-piece whose sharp edge divides 
the roof. 

As to her purpose, which until lately was but ill under- 
stood, a scrupulous observer and a professor in the Uni- 
versity of Texas, D. B. Casteel, in the year 1912, shed 
upon them a dazzling radiance. Thanks to him we may, 
with the aid of a microscope, employed like an opera- 
glass, applied to the window of an observation hive, fol- 
low in detail the wonderful work of these busy gnomes. 

The Bee, whose eight abdominal plates are bordered 
with wax, carefully takes up her position on the spot 
where she is about to work, supporting herself firmly 
upon her four hinder legs, bows her head, and raises her 
quivering abdomen. Suddenly one of her second pair of 
legs relinquishes its hold, and sweeps across the under- 
surface of the abdomen, pressing it with a firm and con- 
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tinuous backward movement. The tarsus is furnished 
with stout bristles, which form what is known as the 
pollen-comb; and some of the teeth of this comb now 
pierce one of the white scales emerging from beneath the 
segments, making it slip out of its pocket and removing 
it. Sometimes it happens that the scale breaks and es- 
capes from the Bee’s hold; falling to the ground, it will 
no doubt be picked up by some other worker, who will 
make use of it in her strange building operations. 

In a flash, so quickly that one can scarcely follow the 
movement with the eye, that leg of the middle pair which 
has laid hold of the thin film of wax is folded across the 
body, presenting the wax to the mandibles, which seize 
upon it, assisted, should it be too heavy, by the two fore- 
legs. Slowly and patiently the chitinous jaws masticate 
the wax, knead it, and impregnate it with saliva, where- 
upon it becomes a compact and almost transparent paste, 
softer and more plastic. 

Then, turning on herself like a top with the movement 
of a fruit-picker anxious to lay down her spoils, the Bee 
nervously thrusts aside her sisters, still paralysed by their 
mysterious mood of expectancy, and on the spot thus 
cleared she deposits with her mandibles the cement which 
she has been mixing, flattening it out and then moulding 
it into a projecting mass, hardly to be distinguished by 
the eye. All this has taken her barely four minutes. 

Seven times she repeats the operation, emptying each 
of her pockets of wax; seven times over, permitting noth- 
ing to distract her from her absorbing task, she repeats 
precisely the same movements, by which she finally pol- 
ishes an almost invisible speck of white wax, the strange 
and almost inconceivable foundation of the new home, 
which begins on the roof and ends on the ground. 
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Her task accomplished, she quietly clambers down 
again to resume her work in the midst of the spell-bound 
flock, there to await a fresh secretion. 

Another worker has already replaced her, going through 
the necessary movements with the same curious haste 
before laying beside the first an identical atom of the 
precious wax. Meanwhile yet another is making ready 
to replace her; and henceforth there is an endless coming 
and going; the sudden climb, followed by the collecting 
of the flakes of wax, and then the kneading and spreading 
of the wax, and the final use of the mandibles as a ma- 
son’s trowel, the insect all the while twitching with haste 
and excitement. Some of the workers clamber upwards 
one by one to lay down their modest burdens—barely a 
thirtieth of a grain each—while others, beneath them, 
continue to hang in festoons, motionless, in a state of per- 
sistent somnolence. 

An hour later, against the roof, and as it were the key- 
stone of the building, a tiny plate of white wax, like a 
flake of unleavened bread, like an elliptical lentil resting 
upon a wider base, may be discerned amidst the throng 
of Bees who are flocking around it to polish it; and these 
incessant contributions, this endless modelling of the 
lump, have created what will be the uppermost portion 
and is already the rough draft, as it were, of the central 
comb; but its surface is still smooth, and no trace of the 
future cells can be detected. 
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Suddenly, as though some novel and brilliant idea, 
some spontaneous invention were urging her forward with 
irresistible force, a worker Bee detaches herself from 
the very heart of the reversed cone, which is still tightly 
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packed, and climbs quietly up the living ladder, rung by 
rung, until she reaches the top, the frail and narrow foun- 
dation. Her corselet, already worn smooth, shows that 
she is stricken in years; too old, without a doubt, still to 
secrete wax, a privilege being reserved for those in the 
prime of life, for the scaly rings of her abdomen reveal 
no border of pearly lace. Nevertheless, she plays an im- 
portant part, if we may judge by her haste and activity. 

Scarcely has she reached the small vertical partition 
which is hanging from the roof, than she traces with her 
mandibles, rotating upon herself, the circumference of a 
shallow cup in the still plastic wax, enlarging it and add- 
ing to its depth, and building up its circumference, as 
though building a curb about a well, with the waste wax 
obtained by hollowing out the cup now and again insert- 
ing her head to inspect it. Thus is formed the base of 
the cylinder which will presently become a cell. 

At the same time, beside her, and on the other side of 
the waxen partition, other Bees, who have spontaneously 
followed in her train, set to work in a similar fashion upon 
the thin waxen screen, until it looks as though a net of 
uniform mesh were making its appearance upon each of 
its surfaces. Now their example is followed by at least 
ten or twenty other Bees. And now the work of the first 
Bees is continued by a score, by a hundred, who endeav- 
our merely to reduce the thickness of the wax at the bot- 
tom of the tiny cups and to build up the sides. Very 
few of these Bees are producing wax, the majority of the 
sculptors and modellers being drawn from the oldest 
members of the community though by no means the least 
active. 

Only a little while ago we were able plainly to observe 
each of the workers intent upon her task. But now there 
is an inextricable tangle of jostling workers, whose num- 
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bers are for ever increasing, for a host of them still per- 
sists in clambering upwards along the hanging chains, 
like company upon company of disciplined artisans scal- 
ing the ladders which lead to the scaffoldings and the 
workshops, which are continually increasing in size. For 
beneath them the wax-makers, hanging in a motionless 
cluster, continue to elaborate their priceless product: 
there are some that continually follow one another, mov- 
ing round the small white nucleus, adding their contribu- 
tions and enlarging it, with never a moment’s rest, for the 
accumulation of material is uninterrupted, flowing in as 
the result of innumerable movements. 

Presently the nascent comb makes its appearance. In 
shape it is a long semi-ellipse; a sort of tongue, resem- 
bling those cuttle-fish bones which one picks up on the 
beach and sometimes hangs up in an aviary, the central 
portion growing thicker as the whole increases in width 
and depth; the rounded tubes have become prisms with 
six rectilinear sides, and in the hemispherical base three 
re-entrant angles have been cut, converging upon the cen- 
tre, so that it now forms a pyramid consisting of three 
lozenges of equal area. The cell is now assuming its 
normal and definitive form; there is nothing more. to do 
but to build up its walls. And this is the business of the 
old workers, who take turns to plunge their heads into 
each of the cells; correcting their outlines, sharpening 
their ridges and angles, and patiently measuring their 
diameter. And this they will do again and again, for a 
long time to come. 

The suspended swarm does not wait for the first comb 
to approach completion before laying the foundation of 
two other combs, to the right and left of the first, and 
then two more. There are thus five storehouses in which 
five distinct parties of Bees are working in feverish haste, 
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but in absolute darkness and tranquillity. Their walls 
were and remain parallel, leaving an interval just large 
enough to permit two workers to pass back to back. 
Slowly and methodically they descend side by side to- 
wards the floor. 

The work upon these wonderful structures is uninter- 
rupted. The wax-makers never cease from their labours 
until the day when the waxen combs, reaching the walls 
of the hive, to which they are firmly anchored, contain a 
sufficient number of cells to store without difficulty the 
provision of pollen and honey required by the colony, and 
to provide the fertile mother, day by day, with all the 
cradles which she may need, so that her family may in- 
crease and prosper, and to fill the close-set and parallel 
panels of thousands of cells the whole of the space of- 
fered them by their natural refuge, the hive which has 
been prepared for them by the forethought of man. 


CHAPTER 4 
THE BEES’ GEOMETRY 
1 


The first time he really examines a waxen comb, feeling 
and handling the delicate leaf of ivory or coral, perforated 
through and through like a sponge, with the midrib 
adorned by an interlacing pattern, as though engine- 
turned, full of precise angles and polished surfaces, weigh- 
ing in the hand hardly more than a handful of down— 
the uninstructed layman is invariably filled with amaze- 
ment. The methodical and uniform construction of the 
cells, arranged precisely in order, set side by side with- 
out intervals and without interstices; the by no means 
negligible capacity of these thousands of jars, fitting 
exactly one against another, with pyramidal base to 
pyramidal base; the lightness of the fragrant wax, fragile 
as a diaphanous gauze and immaculate as snow: all these 
examples of perfect workmanship on the part of insects 
so small, yet so skilful, produce tremendous impression 
on us at first sight; it may be because we are always 
so ready to admire ourselves, and to regard as our in- 
feriors the “lower animals,” which we disdain and mis- 
understand. 

A more attentive examination will astonish us even 
more, and with still better reason. It will reveal in these 
waxen combs two kinds of cell, built upon the same 
model, with equal angles, so that we shall find two spe- 
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unerring in plan and in execution. Now the cells of 
either type are assembled with absolute precision; in- 
stinctively, on either side of the comb simultaneously, 
on either face of the opaque partition which divides 
them, the Bees have wrought these cells upon two dif- 
ferent scales, without hesitation, without fumbling, and 
without alteration; the larger being intended to serve 
as cradles for the burly drones; while the size of the 
others, commonly seven times as numerous, is in accord- 
ance with that of the body of the worker Bee which they 
are made to contain. 

In between such cells, since there must needs be some 
sort of transition in passing from hexagons of large 
to those of smaller area, the interstices and connections 
are reduced to the smallest possible dimensions, in order 
to avoid waste of the precious material of which they 
consist. 

Cells of the same diameter are not always of the same 
depth; those in the middle of the comb, reserved for 
rearing purposes, seldom exceed two-fifths of an inch in 
depth, while those of the upper edge and the sides, which 
are made for the storage of honey, are considerably 
deeper. Neither do they all lie in the same plane; for 
the cells at the edge of the comb, instead of being ab- 
solutely horizontal, have the axis tilted upwards through 
a few degrees in order the better to retain the liquid nec- 
tar or the viscous honey which might otherwise trickle 
out. We shall never find very deep cells in the middle 
of a comb, nor shall we ever see there cells with walls 
which tend to assume the vertical. 

Each of the modifications of the original design mani- 
fests its use and achieves its purpose. Such alterations 
deprive the mathematically perfect structure of the house 
of wax of that rigid and inimitable uniformity in which 
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many are willing to perceive only the application of a 
mechanical and unvarying instinct. 

Not only do the Bees build combs which display the 
qualities of uniformity and correspondence, minutely 
adapted to the practical purpose which they are intended 
to serve: their work is also scientific in its accuracy. Of 
course, this word does not infer experiment on their part, 
nor long and careful calculations. It is understood that 
instinct is their only guide; but how sagacious a guide 
and how full of forethought! The uninformed observer, 
confronted by the waxen comb, will merely exclaim: 
“How beautiful! How wonderful!” The mathematician 
will confess—as indeed he ought: ‘It could not be bet- 
tered! It is perfect!” 

Confronted by a mystery well calculated to baffle him, 
the famous Réaumur long ago spoke the final word con- 
cerning this part of his favourite subject. His opinions, 
though perhaps a trifle dry in their precision, speak of 
the most earnest and meticulous observation. They re- 
veal a restrained but eager enthusiasm which most in- 
geniously explains the construction of the strongest, light- 
est, most capacious, and most economical form of con- 
tainer to occupy the least possible space. 

“Everything about it seems to be arranged with so 
much symmetry,” he writes, “and all appears to be so 
well finished, that one is tempted at first sight to regard 
the honeycomb as the masterpiece of insect dexterity: 
it might even be compared with the most difficult work 
of our most skilful artisans. The more closely we ex- 
amine it, the greater our wonder and admiration. When 
we have fully realised the actual form of the individual 
cell and have fully grasped the arrangement of the cells, 
the plan of the whole structure appears to have a geo- 
metrical basis, and geometry seems to have presided over 
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its execution. We realise that all the possible advan- 
tages that we can think of will be found united in the 
comb. It is as though the Bees had had to solve a prob- 
lem whose conditions would have made many a mathe- 
matician regard it as difficult of solution. This problem 
may be thus expressed: Given a certain quantity of 
material, in this case Beeswax, to make of it equal and 
similar cells of a given capacity, this capacity being as 
large as possible in comparison with the quantity of 
material employed in the construction of the cells, while 
the cells are to be so arranged as to occupy the least 
possible space in the hive.” 
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In accordance with the first of the conditions presup- 
posed by this problem, the walls of a cell must be com- 
mon to the other cells which surround it and support it. 
Circular, therefore, they could not be. Three forms 
would be possible: those of the only three polygons which 
could be juxtaposed without interstitial spaces: the equi- 
lateral triangle, the square, and the regular hexagon. The 
hexagon is that which can be inscribed within the small- 
est circumference; of the three polygons it is the hexagon 
which forsa given area has the shortest perimeter, and 
requires the smallest quantity of wax; it is, therefore, to 
be preferred before the others. Now, the Bees quite 
correctly build up in their combs “tubes of six equal seg- 
ments—hexagonal tubes ... they might have built 
cells which would have had only three equal sides, or 
four; cells whose transverse section would have been an 
equilateral triangle or a square; but these cells could not 
have been constructed with so small a quantity of wax. 
This has been known for a very long time, and it was 
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this that made Pappus, who held an exalted position 
among the mathematicians of antiquity, express his won- 
der and amazement that the Bees should have decided 
upon the hexagonal form.” 

The cell whose section reveals a regular hexagon of- 
fered a second advantage, to which Réaumur rightly calls 
our attention: presenting fewer angular spaces not utilised 
by the larve, it was, better than any other form of cell, 
adapted to “the shape of the Bee’s body, which approxi- 
mates to the spherical,” so that it embraces even more 
closely the shape of the chrysalis, whose delicate meta- 
morphoses it conceals and protects. 

And yet, if the truth must be told, it has one defect. 
A trifle, if you will; and it is, in fact, inconsiderable. 
But no defect can be negligible to the draughtsman who 
wishes to produce with the minimum of material the maxi- 
mum of capacity, or the observer of the infinitely little 
who wishes to record the smallest details with the most 
scrupulous accuracy. An ironical observer might have 
hoped to find certain deficiencies in the vigilant economy 
of the hive. His malevolence would be to some extent 
rewarded. 

Given a plane surface covered with hexagons, if we cut 
it by a straight line we shall obtain at least one row of 
incomplete cells: two, to be exact, since we have here a 
comb built upon both faces of the midrib. Thus there 
will of necessity be a certain amount of unoccupied space. 
On the other hand, the strength of this bisected line, 
serving aS a supporting ridge, is limited: as everybody 
knows, diagonals do not offer the same resistance as lines 
perpendicular to the base of suspension. But the Bees, 
once more as though by chance, have contrived to avoid 
this source of danger. Hiiber noted that the outermost 
cells of the comb are not hexagonal; they assume a 
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pentagonal form, the vertical sides of the terminal cell 
having been prolonged to serve as means of attachment, 
the wax adheres to the ceiling at a large number of points. 
Moreover, these abnormal cells can still be utilised, since 
they are employed only for the storage of honey, the 
sphere of the queen’s egg-laying never reaching the edge 
of the comb. 

Above all things it was necessary to ensure the stabil- 
ity of a comb, which sometimes has to support, without 
sagging or breaking, in a warm, relaxing atmosphere, 
not only the considerable weight of the brood, but six 
to eight pounds of dense, concentrated honey, heavy as 
lead. For this purpose the party walls, which form the 
foundation of the cells built base to base, are made 


stronger as they approach the top of the comb. Experi- — 


ment proves that their thickness is a function of the 
stress which they will have to resist. In the same way, 
stronger foundations are provided for the cells of the 
drones, which are more capacious than ordinary cells; 
their walls are made thicker, since they have to bear 
a greater stress without yielding; and the tenuous fila- 
ment of wax and propolis which marks the margin of the 
cells becomes, in these, a thin border, in order to en- 
sure their rigidity. 

In short, the greatest vigilance seems to have been 
lavished upon guarding against all the dangers in which 
this impalpable substance—hollowed out with all the 
delicacy of a carving in ivory, cut, as it were, into a fan- 
tastic lacework—so that in one single hive it may form 
the walls of as many as two hundred thousand cells, 
though the combs weigh no more than three pounds and 
a few ounces, and are yet able to hold nearly a hundred 
and eighty pounds of honey—might involve the unborn 
posterity which is now swaddled in its narrow cradles, 
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no less than the precious harvest which it must receive 
and preserve in its fragile containers. If Bees were en- 
dowed with the power of reasoning, and were able after 
ripe reflexion to devise the means best adapted to their 
special end, we might without temerity affirm that thus 
and not otherwise they would have built their combs. 


3 


Having decided upon the hexagonal tube which con- 
stitutes the cell, there were half a score of different ways 
of conceiving the base which supports and completes the 
container. The walls, perfected in form, might be fitted 
to more or less perfect foundations of various types, mak- 
ing various angles with the walls, more or less capable 
of ensuring strength, lightness, and economy of material 
and space. These qualities, in the eyes of the careful 
architect, are more than valuable: they are necessary. 
Here again the Bees have manifested a degree of skill 
and intelligence which disconcerts us; they seem to us 
more wonderful than ever. 

They might—and it would have been the most natural 
solution—they might have built their six-walled cells on 
a flat and horizontal foundation. In so doing they would 
have followed the example of the Wasps, who build only 
one set of cells in each comb. They would still have 
revealed themselves as superior to the Bees of America— 
to the Melliponz and Trigonz, which are found in Amer- 
ica, Asia, and Africa. The Trigone string out their 
cells along a single stem, like a series of buds about a 
twig. The Melliponez build one horizontal plane, on pil- 
lars of wax, which supports the brood-cells, while the 
honey is stored above them in jars as big as a pigeon’s 
egg. Mellipone and Trigone both squander their wax at 
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will, never counting the cost—But by imitating the 
Wasps our Bees would have lost one valuable advantage, 
for, as Réaumur points out, by taking up less space in 
the hive they effect the saving of nearly one-half the 
material which has cost them so much toil, patience, and 
honey. 

But now another problem presents itself: to build two 
sets of cells on either side of a plane foundation common 
to both, and therefore vertical. They have not done 
this, and again they are right. It may readily be proved 
by calculation that the expenditure of wax would have 
been greater: they save the material of one cell in every 
fifty-five. Réaumur had already noted that the rhom- 
boidal foundation which they have adopted for their 
structures requires less material and gives a greater 
strength than a plane surface. ‘When we roughly com- 
pare a flat-bottomed cell with one having a pyramidal 
base, we do not perceive, and we are not likely to real- 
ise, that the flat-bottomed cell is that one of all which 
consumes the greatest quantity of wax. M. Konig, how- 
ever, has shown that Bees economise their wax by pre- 
ferring the pyramidal foundation to a flat one; that they 
save the whole of the quantity which would be necessary 
to make a flat foundation.” 

If we bisect a honeycomb vertically down the centre 
we perceive at the first glance that the line of section 
is not a straight line, but a regular succession of broken 
lines of equal length, which intersect at certain angles. 
The base of a cell furnishes one-third of the base of the 
three cells which are opposed to it on the other side of 
the midrib, and the three rhomboids of which it con- 
sists belong to three juxtaposed cells, as becomes apparent 
if we pierce all three with a pin. Thus, the cells, which 
with their re-entrant angles are packed together like the 
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crimson droplets of the pomegranate, fit snugly into one 
another, each in turn overlapping the line which bisects 
their foundations. They interpenetrate one another by 
the sharp angles of their bases, mutually supporting one 
another by the rhombs which are common to them. The 
greatest possible strength is ensured in the least possible 
space by the smallest possible quantity of wax. 

“In addition to the saving of wax which results from 
this arrangement of cells,” says Réaumur, “and apart 
from the fact that by means of this arrangement the 
Bees completely fill the volume of the comb and leave 
no unoccupied space, it is also highly advantageous in 
respect of the strength of the structure. The angle at 
the base of each cell, the summit of the pyramidal cav- 
ity, is buttressed by the ridge which is formed by the 
junction of two of the sides of another hexagonal cell. 
The two triangles or prolongations of the sides of the 
hexagons which fill one of the re-entrant angles of the 
cavity enclosed by the three rhombs form together a 
plane angle on the side of their intersection; and each of 
these angles, which is concave inside the cell, supports, 
on its convex side, one of the panels of another hexagonal 
cell; and this panel, which is supported by this angle, 
will resist any force tending to push the walls outwards; 
so that by this means the corners of the base are re- 
enforced. Every advantage that we can imagine in re- 
spect of the strength of each cell is thus assured by the 
shape of the cell itself and by the reciprocal arrangement 
of all the cells.” 


4 


However, the angles at the base of the cells may be 
varied to infinity; they may be more or less acute ac- 
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cording as the pyramid composed of the three lozenges 
varies in height. Let us imagine a cell with hinged and 
elastic sides, whose base consists of three equal rhombs, 
which base can be projected or flattened. Now let us 
vary the depth of the base at will. As we do so the 
height of the pyramid and the shape of its sides will 
undergo an unlimited number of variations. But among 
all these there is one which is more practical, more ad- 
vantageous, more economical, and stronger than the rest; 
and it is this, and no other, that has been selected by 
the Bees. 

“The shape of the pyramidal base of the cell,” ex- 
plains Réaumur—and let us note the eager conclusion of 
his train of thought—“the shape of the pyramidal base 
consisting of three equal and similar rhombs, which are 
peculiarly adapted to the hexagonal cell, they undergo an 
infinite number of variations; and an infinite variety may 
exist in the angles of the rhombs employed; that is to say, 
the bases of the pyramids might consist of angles more 
depressed than those which the Bees have chosen. Their 
height may be increasingly diminished until they attain 
their limit, which is a plane foundation; or, on the other 
hand, a taller, sharper pyramid might be employed; the 
final term of its elongation is the thickness of the comb; 
for the apex at the base of each cell might have been 
situated quite close to the opposite surface to that from 
which the inverted pyramid opens. From the infinite 
series of possible pyramids the Bees have therefore to 
select one; and it may be presumed, or rather it is cer- 
tain and incontestable, that they have by preference 
chosen that which combines the greatest number of ad- 
vantages; for it is not to them that the credit for their 
choice is due; that choice has been made by a Mind which 
conceives the immensity of the infinite sequences of every 
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kind, and of all their combinations, more luminously and 
more distinctly than our modern Archimedes are able 
to think of unity.” 

A second and most fascinating problem of minima has 
thus most wonderfully been solved by the instinctive 
ingenuity of the Bee. 

For the train of reasoning pursued by the eminent sci- 
entist was absolutely justified. It was based upon the 
most reliable scientific data. At the beginning of the 
18th century, when the rhomboidal base of the honey- 
filled cell seems to have been noticed for the first time, 
an astronomer attached to the Paris Observatory, Mar- 
aldi, a nephew of Cassini’s, established by measurement 
the angles of the lozenge-shaped surfaces. They were, 
respectively, 109° 28’, 70° 32’. Without giving him the 
slightest hint as to these results, Réaumur, in 1739, set 
the German mathematician Konig this original problem: 
“Among all possible hexagonal cells with a pyramidal 
base, consisting of three similar and equal rhombs, to 
discover that one which may be constructed with the 
smallest amount of material.” By a singular chance, 
which is not a chance at all, the solution furnished by 
K6nig, with the aid of the differential calculus, almost 
exactly coincides with the measurements obtained by 
Maraldi, for according to the mathematician the minima 
angles of the lozenges should be 109° 26’ and 70° 34’. 
Such an agreement was by itself curious and significant, 
revealing as it did one of the most amazing miracles of 
that complex of miracles, the honeycomb. Réaumur 
verified the fact in commenting upon KGnig’s reply. “He 
discovered, and was most agreeably surprised to discover, 
when he read the Mémoires de l’ Académie de 1712 which 
I had sent him, that the rhombus established by his 
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solution revealed, within two minutes, the angles which 
M. Miraldi had determined by actual measurement, in 
each of the three lozenges at the base of the Bees’ cell. 

“To arrive at his solution, M. Konig proceeded from 
an exceedingly pretty theorem. He had already shown 
the capacity of a cell of six sides and a pyramidal base, 
of any height whatsoever, consisting of three equal and 
similar rhombi, is equal always to the capacity of a 
cell with a flat base whose rectangular walls have the 
same height as the trapezoid walls of the pyramidal cell, 
whatever the angles of the rhombi. Lastly, he has dem- 
onstrated that of all possible cells with a pyramidal base, 
that containing the smallest amount of material has a 
base consisting of three rhombi in which each of the 
greater angles is of 109° 26’ and each of the lesser angles 
70° 34’. When M. Miraldi published his revised meas- 
urements of these angles he gave the value of the greater 
angles as 109° 28’, and that of the lesser angles 70° 32’. 
Such correspondence between the mathematical solution 
and the actual measurement is surprising.” 

But this is not all: there is something even more re- 
markable, something which Réaumur has not told us. 
If Konig did not obtain the mathematically exact figures 
of Maraldi it was because he had made a mistake in his 
calculations. In 1743 another mathematician, Maclaurin, 
verified Konig’s calculations. His own calculations con- 
firmed the very values which had been established by 
-Maraldi’s observations: 109° 28’ for the larger angles of 
the lozenges forming the base of the cell, and 70° 32’ for 
the lesser angles. Lhuillier, at the end of the 18th cen- 
tury, and in the course of the 19th century Lalanne, 
Brougham, and Hennessy, examined and confirmed these 


results. 
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“Such correspondence between the mathematical solu- 
tion and the actual measurement is assuredly surprising.” 
Réaumur spoke more truly than he knew. 

Surprises of this kind are not altogether pleasing. We 
prefer to attempt some explanation of the things that 
surprise us, even though it does not explain anything, 
even though it barely lifts the heavy veil that always 
hides from our mortal eyes the supreme reason of things. 

Whence proceeds the perfect conception, and the ac- 
curate execution for which the structures created by the 
Bees are so famous? 

Some reply that they are matters of chance. The 
Bees do not deliberately choose the hexagonal shape 
which fulfils their purpose so exactly; it is forced upon 
them; it is obtained automatically. We need not seek 
far for the key of the mystery. It will be enough if we 
keep our eyes open. 

“Fill a flask with peas,” says Buffon, “or with some 
other cylindrical seeds, and close it with a tightly-fitting 
stopper, after pouring in as much water as the interstices 
between the seeds will admit. Now, if the water be 
boiled all these cylinders will become six-sided columns. 
The reason is plainly evident and purely mechanical: 
each seed, its shape being cylindrical, tends, upon swell- 
ing, to occupy a given volume; consequently they all be- 
come hexagonal by reason of their reciprocal pressure. 
Similarly each Bee endeavours to occupy as much space 
as possible within a given space: therefore, since the 
Bees’ bodies are cylindrical in shape, their cells must - 
be hexagonal for the same reason of reciprocal pres- 
sures.” 

The solution is childish, and absurd. How can the 


The Bees’ Geometry a 


round head of the Bee, buried in the cell, and pressed by 
other round heads thrust against the other face of the 
comb, produce a three-sided pyramid? ‘That the com- 
pressed peas will form plane surfaces where their spheres 
are in contact is obvious: but will these plane surfaces 
be uniform? Who will venture an affirmative reply? 
Now the Bee’s cell is always an absolutely regular hexa- 
gon. 

Moreover, experience tells that the Bees’ process of 
cell-building is totally different from that imagined by 
Buffon. Hiiber saw them begin by building a thin par- 
tition, out of which they carved the rhomboidal bases; 
they then built on the ridges of these foundations the 
walls which, according to Buffon, must be cylindrical; 
subsequently enlarging the partition as the work of build- 
ing required; in short, the cells are built one by one, not 
all at once. 

One fact is established: the hexagon is inscribed upon 
the Bee’s mind as the ideal form of the cell. Whether 
instinct alone is responsible for this is not the question: 
it is enough to state that, as a matter of fact, the Bee 
never dreams of departing from this form. How often 
do we discover, in such hives as do not religiously ob- 
serve the proper distance between the artificial frames, 
beginnings or outlines of cells, sketched in fine lines on 
the wooden walls, one and all of which repeat the polygon 
with six equal sides and six equal angles! 

But far from revealing the mystery, even in part, this 
observation scarcely allows us to imagine the solution. 
How is it that the upper portions of the combs consist 
of pentagons, in order to consolidate the points of attach- 
ment, if the Bee is incapable of conceiving any shape 
other than a hexagon? And what of that absolute and 
unfailing correspondence which makes the basis of the 
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cell coincide so precisely on the two sides of the comb, 
when these cells are made by insects working head to 
head, without seeing one another, on either side of an 
impenetrable wall? 

The explanation, according to others, who derive their 
inspiration from Lalanne, is that Nature has endowed 
the Bee with all the necessary instruments of precision. 
She has a pair of compasses: her antennz, rotating about 
their points of attachment, exactly describe the circum- 
ference of a circle; while her body can be rotated about 
two of her legs, if these retain their hold of the centre. 
She also has a square, for both antennz and legs are per- 
pendicular to the longitudinal axis of the body, to the 
line of the abdomen, the corselet, and the head. Hence 
it is easy for her to set off a line at right angles to an- 
other, to describe a straight line, or to level a surface. 
All this has been carefully observed. There is the im- 
plement for all to see; but would it not be better to pay 
a little attention to the worker, to the dexterity with 
which she employs these implements, and the idea which 
actuates and inspires her? 

Her ideas and abilities, we learn from others, proceed 
from a gradual evolution of the instincts, more or less 
aware of themselves, which are found in all the social 
Mellifera. The Bees profit by the results of gradual im- 
provements, lavishly accumulated and selected through 
thousands and tens of thousands of years, which they 
now have the unmerited good fortune to embody and 
unite in themselves. Here we have the origin of that 
anonymous guidance, that harmonious complex, the spirit 
which guides and animates the hive. 

But, objected Réaumur, the Bees’ capacity and their 
intentions cannot have their origin in the Bees themselves. 
We must look to a higher cause to explain the signs of 
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intelligence which we encounter at every corner of their 
monotonous waxen cities. 


6 


Man, compelled to admire such ingenuity, instinctively 
seeks to criticise it, to take back with one hand, as we 
say, what he has been forced to give, and to give gener- 
ously with the other. It is his nature so to do. By a 
sort of reflex action, even when his equals are in ques- 
tion, and above all if the lower animals which surround 
_ him are concerned, when he has been forced to ad- 
mit: This is magnificent, beautiful, disinterested! he 
makes haste to think, or to hint: But is there not at 
the back of these praiseworthy qualities a certain triv- 
iality, some little ugliness or selfish afterthought, which 
has somehow escaped notice, but which it would be best 
to reveal? 

You may meet people who will solemnly hold forth in 
terms like these, in respect of your Bees: their work is 
methodical and accurate: that is understood. But even 
when they are working under normal conditions, spon- 
taneously, they may chance to commit obvious mistakes, 
blunders of the crudest kind. Sometimes, in a hive, the 
combs are built parallel to one another and running in 
one direction; others are built transversely, clumsily find- 
ing support in the first series, which they intersect about 
the middle, at varying angles. Here the perfection 
claimed for them has gone very far astray: the skilful 
architects are not always infallible. First of all, then, 
let us look rather more closely into the matter. What 
we regard as abnormal is probably perfectly normal to 
the Bees. Are you quite sure that the combs ought al- 
ways to run in the same direction, or that their surface 


78 The Mystery of the Hive 


ought to be perfectly level in order to correspond with 
the object pursued by the Bees? Is it not the principal 
thing, indeed the only necessary thing, that the combs 
should be far enough apart to enable two Bees to pass 
back to back? 

Whatever the direction in which the combs run, is it 
not sufficient that this condition should be fulfilled, and 
that no space should be wasted in the hive? What mat- 
ters the shape of the comb? What you call a blunder 
may be nothing of the kind. 

In the quite exceptional case which we are now con- 
sidering, the absence of symmetry, or perhaps we should 
say of human symmetry, is not necessarily a defect, pro- 
vided it is not merely an idle whim. It would seem that 
from the beginning two plans, two directions, have been 
followed by the tumultuous workers. No doubt the 
swarm is a very numerous one; or it may be that several 
swarms were united in a single hive. The crowded state 
of the hives and the multiplicity of the colonies may have 
resulted from the very first in several working parties, 
each working on its own account and in accordance with 
its individual plans. 

Is there not more merit in a difficulty solved, a blunder 
corrected, than in impeccability? The amazing thing is 
precisely this: that in spite of the divergence of such 
initial conceptions, it was possible to reconcile them, to 
turn them to the best account. This is why the combs 
were joined together at their centre, in such a manner 
that the Bees were able here and there to pass from one 
face to the other, instead of going by a roundabout path; 
and the open spaces in the corners have been contrived 
by means of fragmentary structures always parallel to 
one another, and situated at convenient intervals. 

Thus what at first seemed disorder actually conforms, 
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as far as possible, with the. usages of the house of wax, 
and finds eventful expression in a work of practical 
adaptation. The Bees have shown themselves more in- 
telligent than ever when confronted by the unexpected 
in the dark byways of their home. “It sometimes hap- 
pens that they make mistakes,” Réaumur tells us, in this 
connection, “and this is yet another of the facts that 
seem to prove that they possess the faculty of judgment.” 
There is no more to be said—for here is the proof. 
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There are many other difficulties, of a more funda- 
mental nature, for which they themselves are not responsi- 
ble, but which draw attention to their incontestable 
faculty of docile accommodation and assimilation, and 
which seems to deprive instinct of its immutable and in- 
evitable qualities. 

It so happens, indeed, that the Bees are not left to 
build after their own fashion, in the depths of some 
deserted dwelling, their walls of yellow wax, the cellars 
in which their honey is matured, the nest in which slum- 
ber the hopes of the hives, the home in which the great 
republic lives in common, sharing its labours, its anguish, 
and its joys. There is no lack of instances in which the 
Bees are called upon to do more than exercise a me- 
chanical and irresistible impulse. With increasing fre- 
quency they are confronted by the unexpected, by what 
we might call the preternatural. An intruder, a superior 
being, very large and immensely strong, with stupendous 
and threatening gestures, throws into confusion their sa- 
cred retreat, scattering the workers and breaking the 
laws of the hive. Man has intervened, to influence 
both the work and the workers. His intentions are gen- 
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erally good, but even so, perhaps without realising the 
fact, he brings with him disorder and perplexity, over- 
throwing the traditional economy of the hive and the 
certain methods of instinct. If he is clumsy, if his most 
excellent intentions are followed by the worst results, it 
is the Bees that will suffer rather than he. He must 
display, in all his daily undertakings, the greatest nicety, 
the most scrupulous attention, and a wondering respect. 
He must do nothing that might be contrary to the neces- 
sities, the ways of thought, and the tastes of these humble 
servants, who lavish upon him their love, that is to say, 
their honey, in return for his care and beneficence; who 
do not refuse him even the little that they possess when 
his negligence, rashness, or clumsiness has decimated the 
indefatigable family or jeopardised the harvest. 

Has the swarm been lodged in a straw skep inhabited 
during the preceding years, in which the dearth of win- 
ter or the deadly overcrowding of autumn silenced the 
last flutter of wings, the last dying murmur, the last 
movement? The foresight of the Bee-keeper has pro- 
vided the homeless exiles, who have no other resource 
than the store of honey in their crops and the inexhausti- 
ble treasure of their labour, with combs possessing their 
full provision of cells, which the diligence of the hapless 
dead had long filled with riches—distributed in accord- 
ance with the infallible logic of their race in the silent 
dome, in readiness to receive the vintage of the flower 
and the seed of future life. All this makes glad the heart 
of the Bees: for them it means the saving of some thirty 
pounds of honey, thirty days’ labour the less and an 
additional month of egg-laying and harvesting. From 
the first hour life begins to unfold its harmonious cycle 
in the well-found home, the workshop ready equipped 
and organised. 
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But the inattention or ignorance of the Bee-keeper may 
have failed to preserve the fragile wax from its many 
furtive enemies. The Bee-Moth, like a mere flake of 
silk and white powder, watching the hive like a beast 
of prey, may some night have crawled into the hive, 
there to lay her eggs by the thousand; soon to become 
voracious caterpillars, whose interlacing tunnels form in 
a network of ever-decreasing mesh, and are capable, in 
the space of a few weeks, of undermining, gnawing, and 
reducing to dust all the patiently accumulated treasures 
of the hive. 

But no matter: the new swarm introduced into the 
house made ready for it is vigorous and active. It will 
make short work of tearing from their holds and break- 
ing open the cocoons which contain the deadly moth of 
to-morrow, and of seizing one by one the eggs in which 
danger and devastation are incubating, and bearing them 
forth, with the help of mandibles, legs and wings, into 
the open air. The combs are repaired, though tunnelled 
in every direction, perforated like a leaf which the months 
of winter have left a skeleton, a phantom of its former 
self. The gaps are filled with mortar and the workers 
hang in clusters wherever there is a cell to be smoothed 
or strengthened or mended or rebuilt. 

But if, as the result of a damp granary, the combs are 
spotted with mildew; if the remnants of pollen left in 
them have fermented or hardened; if the dead of yester- 
day’s city have been left in their cells, withdrawn to their 
very foundation, where the last spark of life sought the 
last drop of honey; if the wax is too dark or too old, 
then straightway thousands of jaws and feet will break 
up and remove, by tiny fragments, which collect like so 
much dust on the floor of the hive, all that is past serv- 
ice or unwholesome. And immediately hundreds of wax- 
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makers will get to work upon the foundations that are 
still just visible, and in the gaps left by the house- 
breakers, in order to erect fresh cells, paler and more 
fragrant, to rebuild a wall that has been overthrown, or 
replace a defective foundation, or restore some portion 
of a cell that has been worn through or broken off. 

The work of repairing and re-arranging the hive may 
take almost as long, and may even be more troublesome, 
than the work of filling the hive with fresh structures. 
But work matters little: or rather it matters a great 
deal, in that it must be made to go as far as pos- 
sible. The thing saved may be merely an hour, or a few 
grains of wax; it will none the less be accounted of 
value. 

The Bees put into the hive provided by others, actu- 
ated by other intentions, with vertical walls covered with 
tiny pits, will not dream of destroying the latter, if they 
find them to be clean and feel them to be wholesome. 
They do not insist upon being original; they are inno- 
cent of any absurd or exaggerated valuation of their 
own conceptions. The streets and squares were not laid 
down or surveyed by their own architect, nor was the 
wax secreted by their own wax-makers. Little it mat- 
ters to them! They adapt themselves to them with the 
greatest goodwill. They are docile to the point of con- 
tinuing the construction of combs which were not finished 
by the previous tenants of the hollow skep, in obedience 
to the directions suggested to them, making no distinction 
between the work of others and their own, betraying no 
preference for the latter. Their docility is revealed by 
a joyous, eager activity, knowing nought of reluctance 
or hesitation, which awakens the moment they enter the 
hive which has been thrust upon them. 
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This intelligent obedience, this docility and adapta- 
bility, find other opportunities of displaying themselves, 
in a fashion still more emphatic and surprising: as long 
as they are able to obey their instinctive impulses and 
do not meet with flat opposition, and the circumstances 
seem to favour their undertaking, the Bees do more than 
adapt themselves to them: they welcome them and profit 
by them. 

When, without so much as by your leave, we imprison 
them in a monstrous barrack-like building, a modern 
hive with moveable frames, the fantastic appearance of 
the alarming four-square building, of the towering walls 
and the flat, unbroken, rectangular roof must amaze our 
modest vestals of the air, who that very morning have 
come from some distant orchard, hidden away in the 
dense tangle of woodlands, or perhaps from the ancestral 
straw skep. And for this very reason how much greater 
must have been their apprehension and distress! 

Or the frames may be hanging side by side, enclosing 
emptiness that must be filled to overflowing; the scaffold- 
ing in readiness for their never-ending labours, the rough 
timber framework of future structures. Perhaps a mere 
ribbon of wax runs up the walls, roughly pointing the 
way to the ridge-piece of the hive. Without delay they 
suspend from it their quiet festoons, in order to prolong 
and continue it. And the combs, as they develop, will 
be affixed to the vertical sides of the mould made ready 
beforehand to support and enclose them. 

Or else, and this is more frequently the case, each 
frame, crossed by a number of fine steel wires, is filled 
by a vast yellow sheet, a strange, unprecedented object. 
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For the Bee-keeper, since the invention of the Bavarian, 
Mehring, in order to accelerate the construction of the 
combs, and, consequently, the permanent establishment 
of colonies; in order to control and consolidate them, 
and to save the honey which would otherwise be wasted 
during the protracted recollection of the wax-makers, fur- 
nishes the hive with artificial sheets of wax rolled out 
while warm, by engraved cylinders, or poured into a 
mould of gun-metal or plaster-of-Paris, so that they re- 
veal, imprinted on either surface, in a series of pits and 
prominences, the bare foundations of the cells. Here we 
have one of the boldest and most successful improve- 
ments of modern apiculture, which has been lavish of 
improvements. Like so many rigid party walls the 
twenty parallel sheets of wax descend from the roof to 
the floor of the hive, displaying, in fantastic outline, the 
detailed plan, the complete working drawings of the house 
of wax. 

Confronted by a phenomenon so fantastic and unex- 
pected—for they are not accustomed to build in this 
wholesale fashion, but to complete their work as they 
plan it—the Bees are by no means confused or taken 
aback. Without modifying the lowest course, the mid- 
rib offered them as the foundation of future cells—which 
is, we must admit, precisely like that which they them- 
selves would have made—they immediately set to work on 
the walls, which have all been plotted out for them, to 
build them up with the greatest nicety by means of their 
own material. 

Moreover, if the wax offered them is too abundant, 
and if other more urgent matters should require it, they 
will make use of it elsewhere, as it may best serve their 
purpose: to finish a neighbouring cell, or to make the 
tiny lids or stoppers for other cells, already built, but 
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still open; kneading it and mixing it with their own in or- 
der to build more quickly and with less fatigue. This fact 
may be confirmed at any moment. It will suffice to 
colour one of these stamped sheets of wax red or violet 
before placing it in the hive. The foundation will re- 
tain its original colour, but the walls of the hive will 
grow paler as they rise, in proportion as the virgin wax 
of the workers enters into their manufacture. Presently 
we shall see, on adjacent combs, groups of cells with 
more or less red or violet entering into their composition. 
And further, some of those thin convex covers which 
serve as lids for the cells, and which rise from the flat 
surface of the comb like so many mole-hills, are seen to 
be tinged with colours unknown to the natural comb. 

In short, the intervention of man, contributing mate- 
rials and working drawings, is welcome to the Bees. Not 
only does it not discourage or confuse them, but they 
hasten to put it by the miracle which reflects their needs 
like a faithful mirror. They seem to grasp the spirit 
and purpose of this intelligent intrusion, and set them- 
selves to work without delay. It is no unusual thing 
for the whole hive, the frames having been thus baited, 
to be complete, with all its combs, within a space of five 
or six days: so greatly have the ingenious Hymenoptera 
described by some as blind automata been stimulated 
by what might have seemed to others an indecipherable 
problem, a demoralising obstacle, sinister and unfamiliar, 
and apt to give rise to panic terror! 

To exploit to one’s own advantage, and to the ut- 
most, the objects encountered on one’s path may possibly 
call for greater ingenuity than the task of creating them. 


CHAPTER V 
THE COMMON TASK 
I. HOUSEKEEPING 

1 


The bewildering gaps in our hives have now disap- 
peared; and at present it displays only a limited amount 
of empty space, a bare half inch or so between the floor 
and the lower edges of the combs, whose foundations 
are drawn up in parallel formation, while between the 
combs themselves there is at most a space of an inch 
and a quarter. We may ask ourselves how it is that a 
whole tribe, thirty to forty thousand strong, overflowing 
with activity, can find it tolerable to vegetate, to work in 
a rhythmical fashion, in an atmosphere so jealously con- 
fined. But the “ingenious Bees,” as Ronsard calls them, 
distribute themselves over all the areas to which their 
duty summons them; the talents and capacities of each 
finding expression like those of the individual cells ot a 
great organised body; each remaining in her own place, 
each preoccupied in her own task, in accordance with a 
wonderful and wholly spontaneous distribution of their 
energies and capacities. 

In the depths of her shadowy dwelling, with its con- 
fined atmosphere, the Bee behaves as though she were 
alone. In some corner of the wide house she puts forth 
her-energies: she darts through it like a swiftly moving 
flame in order to attend to her duties, without troubling 
about her neighbours, without either giving or accepting 
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orders. Hence the liberty and ease of the Bees’ move- 
ments, which are instinctively organised, and united by 
one sole idea, and seek one common goal. 

If we now open the hive whose buildings are all com- 
pleted, we shall see that it may be divided into two parts, 
of almost equal volume: one is filled by the great parallel 
surfaces of wax; the other consists of an equal number 
of intervals of unoccupied space, though not quite so 
wide. The latter, being fitted into the former, if we may 
so express ourselves, provides a multiplicity of lanes and 
open spaces. Regarded as a single surface, entering 
into and penetrating, with all its sinuous folds and crev- 
ices, a mass of wax, the total superficies of wax in the 
completed frames seems enormous in proportion to the 
volume of the hive. A hive with movable frames, whose 
total volume is some 3%4 cubic feet, will present, in the 
shape of its waxen checker-boards, a surface of some 
five square yards. Each frame of 48 square inches, 
when laden with Bees, will carry perhaps five thousand 
workers, so that the central frame will support nearly a 
hundred thousand Bees. This, however, comparatively 
speaking, is an exceptionally numerous population. Asa 
rule the hive is by no means overcrowded, the more so 
as, in the daytime, great numbers of Bees are absent 
collecting honey. The Bees who remain in the hive, to 
whom are assigned the domestic duties, are able to 
move without difficulty between the combs, which are 
suspended from the vaulted ceiling of the dark, laborious 


hive. 
2 


As a matter of fact, when we open the hive, all hum- 
ming with life, without disturbing the workers, we are 
surprised by the tranquillity of the innumerable working 
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population, by the cheerful and uniform activity, un- 
hasting and unimpeded, of the workers bustling to and 
fro in their great refineries, and by the religious silence 
that broods over them, lapping them in peace and quiet. 

The first impression to strike us when we look into 
a hive is one almost of solitude, an apparent drowsi- 
ness. In one respect the Bees are disappointing. All 
that we have heard of their activity leads us to expect 
an infatuate fury of diligence, a teeming world of in- 
telligence and ability. And what do we actually see? 
Wide, empty spaces, across which wander a few slender- 
bodied insects, surrounded by a multitude which we might 
well believe to be lifeless, so motionless are they. 

There are a few movements which explain themselves. 
Certain of the workers are seen to be conspicuously ac- 
tive amidst their more lethargic sisters. But why the 
proceedings of this Bee and why the peaceful inactivity 
of that? It is impossible to discern their purpose and 
intentions. Réaumur noted the sort of perplexity caused 
by this unexpected sight. ‘When we consider a hive full 
of Bees,” he writes, “we are as little able to discover the 
purpose of their actions as we should be to discern 
the motives of a crowd of human beings, scattered in 
groups about an open place, which they all but fill, and 
which we are able to observe only from the top of a high 
tower.” Let us continue the comparison. Let us sup- 
pose that a number of strangers had descended upon 
earth from some distant planet, or that the members of 
some prehistoric tribe had awakened after long centuries, 
and were observing the enigmatical occupations of their 
contemporaries. Even so the comparison would be im- 
perfect. 

An even more profound disappointment may perhaps 
be felt by the observer who is confronting the Bee for 
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the first time. He falls to earth from the heights of 
his dreams and illusions. The poets, lovers of the ideal 
and the legendary, and of the rose-coloured imaginings 
that echo them, have echoed to their hearts’ content, in 
the course of the centuries, by words of magical colour, 
the golden, unsubstantial winged peoples of the air: light 
as down borne upon the wind, delicate as a miracle of 
the goldsmith’s art; chaste sippers of the dew, clad like 
the affianced lovers of the flowers, whose wonderful minds 
are concealed in such small though shapely bodies. As 
a matter of fact, the mind of the Bee refuses to disclose 
its secret. Her body is seen to be hairy, covered with 
dark, thick-set bristles, brown or nearly black; heavier 
than the body of the slender Wasp with her pinched 
waist; her shape and her colouring are commonplace 
enough, her body being thick-set and ill adapted for 
speed, and while resting is not unlike that of a great fly. 
Once more the imagination has deluded us. The beauty 
which we were led to believe was synonymous with 
grace and enchantment does not keep its promises. To 
those who do not know her the Bee seems a common sort 
of insect, undistinguished and unskilful. 

We were told that the Bee was endowed with amazing 
instincts; that she was an indefatigable and skilful 
worker, a choice artist, employing the most accurate and 
perfect tools with consummate ability. Yet now we find 
that we can make nothing of the work that is going 
forward; and as for the organs so splendidly adapted to 
their purpose, we might not even guess that they existed. 
How then are we to discover the secret of the Bee’s im- 
penetrable instincts? All alike, and at most actuated 
here and there by some inexplicable motive, but, for the 
most part frozen, as it were, in an attitude of vague 
indifference, what are they really doing, these Bees of 
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ours, like so many black berries, like so many handfuls 
of fruit sticking to the combs, like a bunch of dried and 
withered grapes, which has fallen there by chance? 
With what implements, accurate and perfected, can they 
be endowed, these insects who drag themselves along in 
the inhospitable darkness of the hive, or flutter aimlessly 
hither and thither? 


3 


However, the truth must be confessed. As soon as we 
examine the Bee closely, with the magnifying glass, which 
exaggerates details, and the microscope, which summons 
the infinitely little from the mists of the unknown, there 
is one fact that flashes before our eyes: the Bee is her- 
self a masterpiece. Not indeed of that rather factitious 
and superficial beauty which is a matter merely of lines 
and colours, but of that harmony which speaks of the 
perfect adaptation of the slenderest means to the most 
stupendous end: of the most fragile implements to the 
most magnificent output. 

Nature has been prodigal to the Bee. Not even the 
most clear-sighted observer will perceive in her any re- 
flection of the flowers, any trace of their perfumes, any 
reminder of their magnificence. And yet she is their 
daughter, marvellously organised to serve them, to be 
their slave. Vowed to them by a profound and heart- 
felt love, visiting them incessantly, never weary of serv- 
ice, feeding upon their substance to the point of incor- 
porating their very souls, and in their turn bestowing 
life upon them, helping to fertilise them, to ensure their 
survival, this humble insect, in her livery of grey and 
brown, is the unsleeping and diligent gardener of the 

~ blossoms of summer. 
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We shall be slow to call her homely unless we are given 
to judging by false appearances. The real truth is that 
in her little head, behind her triangular countenance, 
there is one of the most highly organised and most richly 
endowed brains to be found in the whole animal kingdom. 
A narrow brain with highly developed lobes and multiple 
convolutions, it forms the one hundred and sixty-fifth part 
of the total volume of the body, while that of the Ant 
forms only the two hundred and eighty-sixth part. 
Every cell, every atom represents activity, foresight, and 
patience. The truth is that this brain is the centre of 
the sensory organs—the eyes, the antennz, the tongue— 
which many more powerful and more conspicuous ani- 
mals might very well envy, and whose sensory impres- 
sions must be of unimaginable delicacy, variety, and per- 
fection. 

Our hive has now been inhabited for some ten to fif- 
teen days, or a fortnight, and the work of building is al- 
ready completed, or at the worst is more than half ac- 
complished. The mosaic of its cells, monotonous as a 
design mathematically repeated, offers sufficient space 
for the family to establish therein its posterity and its re- 
sources. We will now open it again, or better still, if 
it be possible, we will uncover the single wax comb of 
an observation hive, by a cautious movement which lays 
bare the whole of its mysterious activities. Let us ex- 
amine the Bees at our leisure, for one or two hours at 
astretch. Let us seek to pierce the rude and opaque rind 
of appearances and reach the truth, richer and more 
beautiful than the most splendid descriptions, the most 
feverish imaginations. Every minute of observation will 
bring us some new, precious discovery. Our time will 
not be wasted: patience and time are, in the last analysis, 
the indispensable collaborators for those who would ex- 
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plore a little the secret depths of nature, and study her 
in her most intimate recesses, in which her rarest and 
most fragrant honey is concealed. 

Here, on one surface of the frame, from which the 
queen is for the moment absent, is a whole party of the 
workers of the colony. Some are crowding together, at 
the top of the comb, there to remain motionless. Others, 
in the centre of the comb, are nimbly plunging their heads 
to the very bottom of the cells. Others are busily run- 
ning hither and thither. Others take their stand at ir- 
regular intervals, with quivering wings. And there are 
yet others. . . . But we must not try to look in all direc- 
tions at once. This little world is too large and too com- 
plicated to be taken in at a single glance. Let us rather 
subject certain definite points to the most careful ob- 
servation. 


4 


The Bees clinging to the top of the comb are the wax- 
makers, drowsing in that protracted ecstasy of secretion 
which I have already described. There are not many at 
this time of day; the work of building is completed; at 
most the finished structures may have to be adapted to 
current requirements in some minor details. The wax- 
makers will presently return to the work interrupted by 
their long siesta, to repair a cell or to add to the height 
of its walls; and it is now becoming urgent to store, at 
the top and sides of the hive, just where the air circulates 
most freely and abundantly, the nectar which this morn- 
ing is beginning to abound in the nectaries of the opening 
flowers—the nectar already sparkling in the brimming 
reservoirs. With outstretched legs, the wax-makers are 
spreading their brown network over the flawless pallor of 
the wax. Others, already provided with the precious 
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product, are collecting it from beneath the rings of the 
abdomen and kneading it together. Others, popping 
their heads again and again, a hundred times over, into 
the same cells, are informing themselves as to the ac- 
curacy of the work, the cleanliness and sweetness of 
the transparent urns in which the first drops of nectar 
will presently be stored. 

A little lower than the festooned group of wax-makers, 
at the centre of the comb, where the queen has already, 
some days ago, laid her first eggs, a few workers are 
scattered like a herd of cattle, of which each goes its own 
way at its own sweet will. These are the guardians of 
the cradle. 

For the larve and the nymphs are kept warm by the 
gentle heat communicated to them by the foster-mothers 
appointed to the work of incubation, for we may well give 
the name of incubators to those Bees who cover with 
their bodies the cells in which slumber the future children 
of the hive. Aristotle and Pliny asserted that they brood 
over them as broody fowls their chickens. We can 
hardly say that they were mistaken; indeed they spoke 
more truly than they knew. They observed the func- 
tion without explaining it. If we watch those workers 
lying on the cells in their care we shall see that presently 
their respiration grows quicker, while the abdomen is 
expanding and contracting in rapid pulsations, whose 
rhythm grows quicker and quicker. Thus, by an effort 
of the will, they provoke a rapid and intense circulation 
of the blood, which, flowing more abundantly, gradually 
raises the temperature. They are capable of continuing 
their exhausting effort for several consecutive hours, 
until the pulsations of their bodies number more than a 
hundred and twenty to the minute, like those of the heart 
of a fever patient, until they are bathed in perspiration. 
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Then, utterly exhausted, overcome by shivering fits on 
contact with the cooler air, they at last withdraw, to 
make room for others who hasten to take their place. 
These virgin workers, still wearing the pallor of the 
long night of nympheal metamorphosis, too fragile to 
risk the hazards of flight in the winds of the outer world, 
the wet-nurses are chosen in virtue of their youth for this 
high office, which consists in rearing, feeding, tending, 
and soothing their younger sisters, who are as yet no 
more than specks of whitish substance, shapeless and 
inert, lying on the base of the half-open cells. Their ac- 
tive stomachs, endowed with a plentiful supply of blood, 
brimming over with vitality, secrete an abundance of 
gastric juice which will digest both pollen and honey, and 
elaborate the pap which is the diet of the larve, and the 
ration placed at the bottom of the cradle for the refresh- 
ment of the chrysalis. The first stomach, the crop, is 
hardly the Bee’s personal property, since it contains 
barely for a moment the nectar belonging to the com- 
munity. Even the second is not wholly reserved for the 
Bee’s private digestion. In the very depths of the inde- 
fatigable nurse’s abdomen it performs its work of elabora- 
tion, in order that the substance of the flowers, their sap 
and their pollen, shall be better adapted for intimate 
assimilation by the fragile creatures who are still slumber- 
ing, unconscious, untroubled, lapped in quiet well-being, 
lying in the very milk that gives them life. The vigilant 
guardians of the young never leave them for a moment; 
solicitude holds them to the spot. If we were to extract 
the honeycomb in order to examine it more conveniently 
we should find them clinging to the cells in which the 
larve repose; too innocent to attack, and too pacific also, 
since they know nothing of the dangers of life; since 
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they know, indeed, but one thing: the duty which their 
heart dictates to them, imposed upon them as a happy 
servitude. 

The wet-nurses may be either wax-makers or incuba- 
tors; since their duties demand a youthful fondness, a 
warmth, no longer possible to those who devote them- 
selves to the gathering of the harvest or the upkeep of 
the house. 

The scavengers whom we see wandering hither and 
thither about the floor of the hive, perseveringly search- 
ing, in the corners of the hive and on the brink of the 
cells, for some speck of dust, some impurity brought 
from without by the plunderers, and persistently carry- 
ing it out again, are as a matter of fact more aged. 
Their humble office does not require any special aptitude. 


5 


Nor does that of the ventilators, whom we shall find 
more or less everywhere, but especially gathered about 
the approaches to the entrance, or clinging by their talons 
to the roughened surface of wood or wax, or adhering 
to the smooth, slippery glass by the aid of the micro- 
scopic suckers concealed between their claws. In their 
apparent immobility they are actually performing a 
strenuous task. With the abdomen lifted and bent back- 
wards, with their legs outstretched and united like those 
of a tripod, they set their wings vibrating with such ra- 
pidity that we can no longer see them. 

In order to renew the atmosphere of the hive they set 
up a to and fro movement, an incessant current of air; 
the pure cool air is brought in across the threshold of 
the hive, while the exhausted air, which might become 
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overheated and unwholesome, is expelled beneath the lin- 
tel. For the worker’s two pairs of wings, powerful, yet 
fine as gauze, stiffened by numerous nervures, can do 
more than bear forth the quick-flying plunderers upon 
the pathways that thread the sky; attached and actu- 
ated by the vigorous muscles, they can be joined together 
by a series of hooks in order patiently to beat the air, 
like a pair of oars that seize upon the water into which 
they dip, and drive it backwards in heavy waves. 

So much for the ventilators. An absorbing task, to 
which they unwearyingly devote themselves, by day and 
by night. Thanks to them and the scavengers, the hive 
will be kept clean and wholesome. Thanks to them, 
above all, we hear the low, muffled murmur that fills the 
reverberant house, the eternal chant, solemn as a hymn, 
persistent as hope, which celebrates the presence of 
the mother, the peace of the colony, and the joy of 
life. 

The ventilators collect in numbers about the entrance, 
hanging above the lintel and inside the hive, whence they 
gaze on the outer world. They are even more numerous 
facing this position, with their heads turned toward the 
interior of the hive, on the landing plank—a drawbridge 
let down for the plunderers—who fall upon it on their 
return, heavy with fatigue and plunder. There we see 
them, in quivering companies. But they must be blessed 
with peculiar patience in order thus to remain marshalled 
in immovable ranks. Over and over again workers laden 
with honey or pollen fall plump upon them at the end 
of their hasty flight. And how often do other Bees, 
incessantly passing and repassing, jostle them as they go 
about their business, without heeding these little living 
pillars set up on the threshold, bright and flickering, like 
unextinguishable flames. 
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And what are these curious little Bees, with their im- 
passive gait, who wander with slow steps over the waxen 
surface, or run hither and thither with arrogant bearing, 
never leaving for more than a moment the gate of entry, 
and never entering the hive for more than a moment? 
These are the incorruptible guardians of the home. Of 
all the workers they perhaps are the most interesting to 
observe closely. Vigilant police-women, they supervise 
and inspect by stealth, holding up every passing Bee, 
whether she is leaving the hive or entering it. Theirs is 
the mission of detecting the stranger, and of running him 
down and ejecting him. 

With this object they make use of sensitive organs 
whose functions supplement and complete the innumer- 
able refractions of their eyes, namely, their antenne. 
These miracle-working wands, set upon the forehead like 
slender horns—whose magic science has not yet been able 
to fathom, which observation shows us as a number of 
joints working one upon another, extensible, flexible, and 
always on the move—the antennz, whenever the unknown 
is encountered, are raised and advanced. One might 
compare them with a pair of black, divergent probes, 
extended in order to plumb the darkness and pierce its 
mystery. 

Are they merely organs of touch, a sense which seems, 
in our Bees, to have developed a peculiar sensibility? 
It is certainly the fact that the guardians of the hive 
employ them to feel, brushing with a swift caress those 
of their sisters whom they encounter by the gates of the 
maternal hive, during their brief incursions into the midst 
of the family of workers. 

Do they serve the purposes of speech—do they also 
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enable their wearers to receive a password, hastily whis- 
pered? In this case they would perceive impressions of 
sound with the aid of twenty thousand cavities which are 
buried in the antenne like so many invisible ears. But 
Lubbock doubts whether Bees are capable of hearing. 
“The result of my experiment in respect of the sense of 
hearing in Bees,” he writes, “caused me no little surprise. 
It is generally believed that the emotions of the Bees are 
to a certain extent expressed by the sounds which they 
produce, which would certainly seem to indicate that 
they possess the faculty of hearing. I do not in the 
least intend to deny that this may be so. At the same 
time, I have never seen Bees pay the least attention to 
any sounds that I was able to produce, even though quite 
close to them.” For a long time he endeavoured to 
produce some impression upon a Bee by playing a violin 
with considerable vigour: “To my great surprise she 
paid no attention to it. I could not perceive that she 
even withdrew her antenne.” Of other sounds, produced 
by a dog whistle, a very shrill fife, tuning forks covering 
more than three octaves, and the human voice, speak- 
ing or shouting, none produced any visible effect upon 
the Bees. “In spite of all my efforts I could not attract 
their attention.” 

Or are the antennz rather the organ of scent, which it 
is admitted is particularly keen and discriminative in the 
Bee? “It seems to be certain,” declares Lubbock, after 
making a hundred experiments, “that they possess a 
highly developed sense of smell.” Are they not able to 
detect, at a great distance, the fragrance exhaled by in- 
conspicuous and colourless flowers lost amidst the gaudy 
blossoms which they disdain? And are they not able 
mutually to recognise one another by some infallible 
sense, by that spiritual emanation which clings to the 
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familiar hive, which is quite special to it, distinguishing it 
from all others? ‘This is so far the case that we are able 
to induce them to accept strangers whom they would 
otherwise angrily cast forth, by steeping them in the pen- 
etrating odour with which the atmosphere of their own 
hive has previously been saturated. But nothing will 
enable us to assert with absolute confidence that the an- 
tenne are the organs of this sense, with its infinite grada- 
tions, or that they localise it in the thousands of elliptical 
cavities which some have sought to detect there. 

Or else, as Lubbock believed, the antenne may register 
impressions of a totally different nature, which would be 
peculiar to them and must remain unknown to us. This 
is possible; but who can say that it is so—who can know? 
Here we encounter a profound mystery, which besets us 
with its impenetrable void. Not long ago an eccentric 
person devoted ten years of his life in order to discover 
how he might, for one short minute, behold the spectacle 
of the world through the faceted eye of the insect. If 
he was not a sceptic or an amiable trifler he was per- 
haps a wise man. And he would no doubt have sacri- 
ficed twice or thrice as many years in order to perceive 
the complex and manifold sensations, intimate and un- 
precedented, which are conveyed to the Bee’s brain by 
these two wonderful divining-rods, her antenne; with 
whose aid, exploring the outer world, the guardian of the 
hive conducts a hasty but infallible inquiry into the af- 
fairs of all passing strangers. 

In truth, do they no sooner recognise the stranger in 
the midst of the stupendous crowd in which they are im- 
merged than they give the alarm. Let them but detect a 
suspicious movement, or the presence of some hostile 
creature, than with a short, jerky flight, as though actu- 
ated by the release of a spring, or with one vigorous fly- 
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ing leap, they pounce upon the enemy and attack him. 
The enemy may be powerful and numerous, but this 
matters nothing. Their suspicions awakened, their anger 
is served by a terrible weapon. This dread weapon of 
the fragile insect, who does not fear to confront the most 
dangerous enemies; the Philanthi, the Wasps with their 
chitinous armour, and all the lustful pilferers of the 
neighbourhood, filling them with affright, bewildering 
them, and, in wounding them, inoculating them with a 
fiery anguish, a burning fever, or paralysis, or sometimes 
death—this envenomed sting is always ready to leap 
forth from the tawny sheath which guides it, the strongly- 
made scabbard which surrounds and protects it. It is 
a keen, slender sword, or rather a sharp, two-edged dag- 
ger, as tough as but more pliable than steel, cutting as 
swiftly as a saw and, like it, toothed, so that it will be- 
come fixed in the wound and break rather than loose its 
hold. This dagger is hollow, and through it flows a 
subtle and malign venom, at the same time both acid and 
alkaline, which simultaneously stupefies the victim and 
throws it into convulsions. And the guardians of the 
hive do not hesitate to draw it, to plunge it into the heart 
or brain of their victim, without reflecting, and perhaps 
without knowing, that they themselves must die of the 
sting, since the probabilities are in favour of its re- 
maining in the wound, and the Bee cannot survive its 
loss. 

They are suspicious by temperament; wide-awake de- 
tectives, they are also evil-tempered janissaries: you will 
see them bristling upon the threshold like a spiked and 
impenetrable portcullis beyond the moat of a medieval 
stronghold. The watch is well kept. It is impossible 
to take them by surprise, or to evade them. The strong- 
hold is defended by a rampart of love, devotion, and 
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self-sacrifice. Death is nothing, when confronted in the 
endeavour to protect and preserve the inviolable sanctu- 


ary. 
7 


Let us suddenly tap the walls of the hollow dwelling. 
Instantly we shall see uneasy antenne erecting them- 
selves, while the wardens’ heads turn toward us and the 
wardens make ready their sharply-whetted stings. With 
frantic haste they rush to the spot attacked, scattering 
hither and thither, in short, sudden flights, while emitting 
a shrill buzz which is almost a shriek, hurled in the face 
of danger by a blind wrath. Others continually emerge 
from the hive like foam pouring over the edge of a fer- 
menting vat; unexpected and spontaneous reserves in 
support of the sentinels, who are no longer sufficient for 
the defence. 

For in the hive the office of defence is by no means 
reserved as a monopoly. The whole family takes part 
in it. If any pilferers, perceiving that the nectar is be- 
coming scarcer in the nectaries of the flowers, should fly 
with a buzz shriller than the customary buzzing of wings, 
round the well-stocked hive, which exhales the spicy yet 
slightly musty odour of stored honey, the harvesters will 
call a halt as they emerge on their way to the meadows, 
and will suddenly join the defenders. And now and 
again, if the supply of nectar is plentiful, one of the 
guardians of the hive will quit a post where her presence 
is no longer indispensable in order to fly off to the fra- 
grant harvest. Towards evening, when the day’s raids 
in search of booty have ceased, many will come to the 
help of the ventilators who are maintaining the current of 
air over the brimming vats, in order to hasten the evap- 
oration of the honey, which contains too much water; 
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while the sentinels at the gate of entry will keep their 
alert and vigilant watch throughout the night. 

And there they watch, until the blossoming daybreak, 
parting the petals of the flowers of earth—roseate, azure, 
or carmine, golden yellow or flame-coloured—flowers 
which reveal the fresh humours exuded during the hours 
of sleep, once more summons the whole devoted phalanx 
from the sleeping city, whose defence and ventilation will 
be assured by a comparatively small number of workers. 
The warden of this morning, whom we marked with a 
streak of vermilion, will make, perhaps, for the flowers. 
The plunderer whom we see returning heavy-laden and 
weary, toiling with zealous enthusiasm at the task of col- 
lecting the honey, may become the most inflexible and ir- 
ascible of police-women. 

Such are the requirements of housekeeping in the 
waxen city; and thus is produced that harmony which 
calls for emulation, initiative, and unselfish devotion in 
accomplishing the vast sum of anonymous labour per- 
formed in the name of the community. 


CHAPTER 6 
THE COMMON TASK 
Il. THE PLUNDERERS 
1 


Inside our hive the excitement increases as the hours, 
in all the splendour of gold and azure, pass with serene 
and stately gait across the vast circle of the heavens. 
The flowers have opened more widely, and the plunderers 
have become more assiduous in their constant coming and 
going. ‘They enter the hive, crowding through the gates, 
passing, indifferent and distracted, with minds possessed 
by one fixed idea, the lines of the ventilators and warders, 
and the scattered groups of foster-mothers, making for 
the well-stored granary and the open vats in the cellars. 
Past all counting, they include almost the whole popula- 
tion of the hive. It is they who break in upon the comb 
which a moment ago seemed asleep, but is now quick 
with thousands of wings, intermingling and endlessly 
gliding hither and thither. 

One of the most remarkable of these workers returns to 
the hive with her hind legs close together, as though she 
were afraid of touching her sisters in passing, afraid of 
defiling them. As a matter of fact she is afraid of doing 
so; for the globules which she is carrying on the outer 
surfaces of her tibie consist of that sticky, dirty-looking 
substance, a brown resin, streaked with red and a dull 
green, collected from the budding twigs of alders and 
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She is the bricklayer’s labourer, who mixes the mortar 
required by the builders of the house, thereby perform- 
ing a most ungrateful task and collecting a repugnant 
harvest which must outrage her love of cleanliness. 

However, the task which she performs is one of the 
greatest service to the hive. Solicitous and persistent, she 
labours with the consciousness that she is playing a nec- 
essary part. The humblest of all the workers, it is she 
whose mandibles detach the glossy coating, the sticky 
varnish with which the budding shoots are covered, and 
it is she who brays it and tears it into shreds, and gives 
it a protracted kneading, mixing with it a little saliva, 
which gives it a lighter tint. Thus she prepares a sort 
of tenacious cement, which, as sticky as pitch when warm, 
becomes harder than iron as it cools. It is easy to spread 
when the walls of the hive require caulking, and is in- 
dispensable as a sort of putty for filling up cracks, and 
cement for fixing combs, which grow heavy as the harvest 
proceeds, and a means of strengthening the edge of cells 
with an almost invisible thread, tough as steel and fine 
as the wire used by a worker in filigree. It is also use- 
ful as a means of suppressing danger, and by danger I 
mean all such harmful or obstructive creatures as slugs, 
snails, or mice, which, once they find their way into the 
inviolable house, do not find it easy to escape therefrom. 

If we had leisure to follow the cement-maker into the 
outer world, when she has with some difficulty been re- 
lieved of her burden by willing and timely helpers, or has 
concealed it herself in some crevice or corner of the hive, 
from which it can be fetched whenever required, we 
should see her at work, as Hiiber has described, and with 
admiration as great as his. 

“At the beginning of July someone brought me some 
twigs from the wild poplar, which had been cut in Spring, 
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before their leaves had unfolded. Their buds were of 
large size, coated with varnish and filled with a sticky, 
reddish, fragrant sap. These twigs I placed in vases 
which I set before my hives, in the direct path of the 
Bees on their way to the fields, so that it could not pos- 
sibly escape their notice. A quarter of an hour had not 
gone by before a Bee took advantage of this circum- 
stance: she settled on one of the twigs and approached 
one of the largest buds, and we saw her dividing its en- 
velopes with her mandibles, wrestling with that part of 
the bud which she had opened and drawing from it 
threads of the viscous material with which they were 
filled. Next, with one of her second pair of legs, she 
seized what she was holding in her mandibles, and then, 
bringing forward one of her hinder legs, she finally 
placed in the basket of this leg the tiny ball of propolis 
which she had just gathered. .. . 

“While I was examining a worker Bee through a mag- 
nifying glass,” wrote Réaumur, with still more detail, 
“T saw her load each of her baskets with a large pellet 
of this resinous stuff. To her this meant a good half 
hour’s work, the material being difficult to handle and 
separate. . . . Her mandibles succeeded in detaching a 
lump of resin only by means of repeated cutting and tug- 
ging. They then gave a more rounded shape to the lump, 
and after this the first pair of legs moved forward to seize 
it. The tarsus, the terminal portion of each leg, which 
we might call the foot, is, as we have said, composed of 
five joints, which enable it to perform the offices of a 
hand. This portion of the foreleg, by bending back- 
wards, obtains a firm hold of the fragment which the 
mandibles have surrendered to it. This hand, so to call 
it, passes the lump to the corresponding hand of the sec- 
ond pair of legs, which proceeds to fix it in the basket of 
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the third leg. But it is not enough to have placed it 
there; the fragment of new material must be incorporated 
with the other fragments already in place, which are be- 
ginning to form a pellet; and in the formation of this pel- 
let the second-pair leg again comes into play. Directly 
the tarsus has put the little lump of resin in its place, 
it is outstretched still farther above the half-made pel- 
let; it taps it two or three times in succession with its 
first joint, just as one taps on moist clay with which one 
is about to model with a wooden paddle or spatula.” 


2 


Here are other Bees who return from the azure fields 
of heaven, all yellow, red, or violet; you would think they 
were covered with hoar frost. These are the gatherers 
of pollen. 

For this dust, yellow as sulphur or saffron, this white 
or greyish bloom, this crimson, scarlet, or purple powder, 
this cloud violet with which one and all are coloured, 
so that they have the quaint appearance as of creatures 
disguised, is no other than the thousands of grains of 
pollen which adhered but a little while ago to the plume- 
like anthers of the flowers into which the workers plunged 
so eagerly, revelling in their sweetness. It consists of 
the fertilising germs of the poplar tree, the lilies, the 
heathers, the willows, the wild geranium, the Chalce- 
donian lily, the marsh mallow, the clovers or the poppies 
which are blooming by the roadside, on the banks of 
sunken lanes, in the fields and pastures, amidst the 
sprouting corn, in kitchen gardens and in orchards. 

These grains of pollen are precious to the Bees; more, 
they are necessary; without them the workers could 


The Common Task 107 


scarcely produce their wax; they would vegetate, threat- 
ened by famine, and the young larve, deprived of their 
bread, would die at once before their eyes. So true is 
it that they are the daughters of the flowers: from them 
they obtain all their food. 

The Bee that enters the hive thus clad in the coloured 
veil which the anthers of the flowers have wrapped about 
her moves with a peculiar gait. Her hind legs, set far 
apart, drag heavily. This is because, in each of the bas- 
kets contrived in her tibie, held in a small triangular de- 
pression by the brushes of long, curved bristles that bor- 
der it, she is carrying a little ball of pollen, agglomerated 
and coherent, the result perhaps of an hour’s labour, an 
hour of successive visits to the heart of the open chalices. 
These tiny pellets are both of the same colour, the same 
shade: the gleaner who sweeps and plunders the catkin 
of the hazel does not hazard herself upon the catkin of 
the willow, nor does she give heed to the white chalice in 
which the lily proffers her stamens of ruddy gold: these 
are for others who all day long will plunder them with 
feverish zeal. The technique of gathering the pollen, if 
it had to be adapted to each different flower, would be 
too varied; it would involve a waste of time: the work 
of the tongue, the mandibles, and the legs, with their 
comb-like rows of collecting bristles, would have to under- 
go incessant modification. The task would be too com- 
plicated; the Bee instinctively employs the simplest 
method. 

Even so the labour is great. For although each of the 
loads which she brings home, after shaping the pollen into 
a ball by mixing it with saliva and masticating it, may 
represent only an infinitesimal weight, perhaps barely 
five or six milligrammes, this is none the less a tremendous 
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burden in comparison with the size of the Bee, involving 
the patient collection of several thousands of pollen 
grains. 

If we attempt by calculation to obtain some idea of 
the task accomplished by the gleaners of this gorgeously 
coloured flour, our imagination fails us and the results 
which we shall obtain will be found to border on the in- 
credible. It is not unusual, on a fine day of spring, at 
the time when the cradles are being filled with hundreds 
and hundreds of eggs, for one hive to gather as much as 
two pounds of pollen. This crude figure means more than 
a hundred and fifty thousand pellets of pollen brought by 
seventy-five thousand Bees; that is, it means millions 
and millions of visits to the benevolent and grateful sta- 
mens. 

Let us follow our harvester with our eyes. Bending 
beneath her burden, with a jerky, uneven gait, she rushes 
through the multitude of her sisters who cross her path 
engaged on the same work, or who are tied to their posts, 
motionless, in the shadows, to the cells on the circumfer- 
ence of the circle formed by the mass of dovetailed nests 
in which the larve lie torpid. In the neighbourhood of 
a certain cell, whose position is known to them before- 
hand, because a little of the same pollen, of the same 
shade of mauve, or orange, or what not, has already been 
stored there, she halts for a few seconds. A number of 
Bees hurry up to her and smell at her. Then begins a 
peculiar fluttering, a sort of dance, centered on the same 
point, the harvester apparently seeking to ecsape from 
the handmaidens who assail her, while these insist upon 
feeling her and combing her to collect what they can of 
the precious dust that covers her. This treatment con- 
tinues for a few moments. At last the pollen-gatherer 
has collected, by brushing herself a hundred times over 
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with her forelegs, bristling with fine, stiff hairs, every 
speck of gold or purple left upon her by the caressing 
touch of the anthers. Her two pellets completed, she 
now goes forward to the cell distinguished by her choice, 
clings to the edge of it, plunges her hind legs into the 
open bin, and by means of her middle pair of legs de- 
taches the two pellets which fall to the back of the cell. 

The moment she has rid herself of her burden, she 
brushes herself once more, stretches out her antenne 
with her forelegs, in order to clean them with that most 
familiar of all gestures, which every Bee repeats a thou- 
_ sand times a day; and without losing a moment she turns 
her thoughts again to the harvest; while one of her late 
inconvenient neighbours suddenly dives into the cell, cuts 
up the load of miraculous flour, still further mixes it with 
saliva, drives it further into the cell, packing it tight by 
butting it with her head, like a diligent baker kneading 
dough and filling his baking tins. 


3 


The other worker has already set forth again. On 
leaving the door of the hive, if she does not at once re- 
turn to the flowers already marked down she will hardly 
have taken the air before she has selected some fresh 
field of activity for her patient raids. Her eyes must 
range through space, scrutinising the countryside, some- 
times to a distance of several miles, if she is to discover 
without delay, in the midst of the drought-stricken fields, 
the slope on which the freshness and radiance of spring is 
translated by the budding of myriads of flowers; the 
meadow where rare and remote stamens invite her with 
their red or white or gold, if she will but bend her flight 
thither, like a flash of fire, as swiftly as she returned, for 
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it is only a moment thence to the hive tucked beneath a 
wall or in the shadow of a hedge. Her organs corres- 
pond with her necessities. Two large, brown, convex 
eyes cover the head, except at the very summit, with a 
thick head-band. Round and of enormous size, consist- 
ing of six thousand facets, like a tiny mosaic of which 
each tessera is like a mirror reflecting that point of the 
horizon toward which it is turned, these eyes look in all 
directions at once, since they enclose the sides of the 
head and invade the forepart; they receive the impres- 
sions of the six thousand images which reach them from 
every direction, juxtaposing, combining, and transmitting 
them by so many nervous filaments, finally to build them 
all up into a vast panoramic view, many-coloured and 
full of detail. 

Sometimes, in springs that continue the desolation of 
winter, there is not a flower to be seen within miles 
around. The Bee is by no means at a loss; that is, pro- 
vided there is a mill within reach of the house; provided, 
that is, that the Bee-keeper is possessed of forethought. 
Let him place in the sun—for our virgin lover of the light 
instinctively hates and avoids, as though it were a trap, 
all that is lapped in darkness and obscurity—let him ex- 
pose a little wheat flour or pea-meal, and she will pounce 
upon it with one delighted leap, rolling herself in it even 
at the risk of drowning herself in this providential dust- 
bath, covering herself with the white manna in order the 
better to collect it before packing it into her baskets in 
the shape of two immaculate pellets, and bearing it back 
to the impoverished hive where the young are in danger 
of dying of starvation. 

If the flowers now make a sudden appearance this pro- 
visional diet is of course discontinued, but if the dearth is 
protracted the Bee returns again and again to load her- 
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self with the artificial product. The American writer 
and Bee-keeper Dadant, who has made such a profound 
study of the Bee, has seen a hundred hives absorb thus, 
in a single spring, half a hundred-weight of flour. Here 
is yet another wonderful and highly significant example 
of the ingenious faculty of adaptation which, in this 
wonderful insect, completes and supplements the blind, in- 
evitable, and mechanical task of instinct: completing it 
by what we should like to call an obvious understanding 
of the problem. Fortunately, this position is fairly un- 
common; it is quite an accidental and exceptional cir- 
cumstance that the Bee should be unable to discover the 
smallest flower hidden away amidst the vast expanse of 
the plain. Having discovered it, she flies thither at one 
swoop; and the harvest, a labour of love, is at once re- 
sumed. In desperate haste the Bee licks the anthers and 
collects their poilen. Her two horny mandibles, hollowed 
out like the jaws of a pair of cutting pliers, which but 
lately were busily cutting plates of wax and distributing 
them until they were fit for building, now break open 
the invisible grains of pollen and persistently masticate 
them. The forelegs help in the work; their five joints, 
provided with bristles as stiff as those of a broom, make 
powerful levers, but are also endowed with the flexibility 
of exquisitely articulated limbs. The fine powder is 
mingled with saliva in the mouth and seized by the fore- 
legs, which pass it to the middle legs, whose office it is 
to pack it into the baskets of the hinder tibiz and to con- 
solidate it. Then the Bee, whose hind legs have seized 
the lump, which as yet is not very coherent, by the aid of 
the pair of pincers formed by the opposing angles of their 
joints, flies off to another flower; there, with her legs 
pressed together, she once more kneads the dough-like 
mass, while the fore and middle legs collect from the 
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thorax and abdomen the last dusty remnants of pollen 
to be added to the lump. In this way the pellets, red, 
white, or yellow, are slowly and carefully agglomerated. 
A hundred times the Bee will alight on a fresh flower; a 
hundred times, during the course of her intermediate 
flights, which she prolongs if the blossoms are too close 
together, she ensures, by further compressing it, the 
safety of the booty with which she is burdened. Even- 
tually, the two loads becoming too heavy, too cumber- 
some, since they are now half the size of the insect’s 
head, the assiduous harvester discontinues her work of 
collecting for a moment and makes her way back to the 
hive. And this will be her work, until nightfall, when 
the extinction of the last embers of the day all too early 
interrupt her labours; until the day comes when the 
stores of pollen have accumulated in exaggerated masses, 
until the moment when, beneath the breath of the warm 
south wind, the nectar brimming in the nectaries of the 
flowers will impose duties more imperious, but not more 
delightful. 


4 


Over the honeycomb which has unfolded before our 
eyes, dazzled by so much that is wonderful, the manifold 
aspects of labour and of life, a number of Bees go by, 
more furtive and more feverish than their housemates, 
who are not gatherers of pollen. They form almost the 
only exception. If we were considering a colony which 
was just settling down, and in which every necessary 
was lacking, there might perhaps have been no exception, 
since the nectar of this morning abounds in the flowers 
opening in the June sunlight: since there is hardly room 
for hesitation between the work of gathering pollen and 
that of collecting the honey, for the hours when honey is 
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abundant are few, being only the earliest and latest hours 
of the most favourable days, while pollen offers itself at 
all times in the full-blown chalices. 

Many of those who return with their tawny fleeces 
touched with a trace of the blessed sunlight, and who for 
a moment plunge into the shadows of the hive, who do not 
wear the livery—white, orange-yellow, crimson, violet, or 
black—which distinguishes the handmaidens of the sta- 
mens, the plunderers of dusty sepals, many show no im- 
pediment whatever in their gait, and do not straddle with 
their hind legs, since they are not burdened by loaves of 
pollen. All these Bees conceal an invisible drop of nec- 
tar in their swollen bellies, which drag more heavily than 
usual, so that these Bees advance almost by crawling; a 
drop of nectar, unless it is merely a drop of water. 

For there are workers who are water-carriers; there 
are those that go forth to draw it all day long, and return 
with it to the hive, where it is used in mixing the pap 
given to the larve. Theocritus had already noted that 
“the tawny-coated Bees fly humming round the foun- 
tains.” If the supply of eggs is very abundant, and if 
the supply of watery nectar is too scanty to provide the 
comparatively enormous quantity of water required to 
mix with the pollen and honey, it becomes necessary to 
obtain it out of doors: drop by drop, from the brink of 
grassy river banks, or beside the ponds and brooks whose 
surface the Bee barely skims in passing; from the bub- 
bling springs and the tiny pools of rain-water; or the 
drops lying in the hollows of leaves, where they glitter 
like diamonds wherever the rain has left them; even from 
the puddles of the roads or the water standing in the 
muddy cart-ruts. 

It is a hard and dangerous and exhausting task. Al- 
most fifteen thousand trips will have to be made before 
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the sixteen to eighteen ounces of water have been col- 
lected which a populous hive will consume in a single 
day in the months of May or April. The chance support, 
the fragile raft on which the Bee settles to fill her crop 
with water, may conceal unsuspected dangers; the pliant 
blade of grass may give way beneath her weight; the 
leaves of the water-lily or pond-lily which offer her a 
floating resting-place may sink or capsize; the treacher- 
ous water may carry her away, submerge her in a mo- 
ment, and drown her: a deceitful element, which decoys 
inexperience by a mirror that appears to be solid; a 
subtle, death-dealing fluid in which too many put their 
trust; and where there is water the Bee risks encounter- 
ing numbers of enemies who are always on the alert: 
insects, birds, frogs, and gluttonous toads. Moreover, 
the weather is inclement, the winds cold and gusty and 
floods are frequent on those uncertain days of spring 
when it becomes a necessity to venture abroad because it 
is then that the need is greatest. 

The young workers of the hive—the very young work- 
ers, who always act as water-carriers—even on their first 
few trips abroad, perish by thousands on certain days 
in fulfilling this indispensable but ungrateful task. They 
are driven to their death solely by necessity and their 
own zeal; for they themselves must have chosen this 
inglorious office, as it does not seem that there can be 
any compulsory workers in the hive, for there is nothing 
to justify the supposition that orders are given. 

Modest victims—who cannot even pride themselves on 
adding to the precious stores of the hive, or know the sat- 
isfaction of tasting as they fly, the delicious fragrance ex- 
haled by the priceless burden borne by the plunderers, 


who are far more highly privileged, more highly valued, 
and more numerous. 
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5 


Bees never leave the hive because the fancy takes them 
to do so, or for the sake of relaxation or recreation. 
Even though a thousand successive visits were to result 
in the collection of the merest insignificant drop of nec- 
tar, that intoxicating beverage, this would be enough to 
induce them to go in search of it, and to wear themselves 
out in the quest, almost without reward. Let but the 
dry north wind spring up, with drought in its breath, or 
_ the cold rain beat upon the flowers, and the wells of nec- 
tar will run dry, and the precious liquid, no longer brim- 
ming over, alas! but oozing imperceptibly into the heart 
of the nectaries, the laborious workers will forget their 
wings and the intoxication of their raiding expeditions; 
they will remain cloistered and confined, though no less 
industrious, in the tumultuous and afflicted household 
for which the summer no longer outpours its limpid de- 
lights. 

Let us watch this worker, entering the hive through 
the crowded gateway, advancing with a rapid gait. She 
has hardly stepped upon the waxen comb when, perceiving 
a young worker crossing her path, she halts for a bare 
moment, doubtless to whisper a word or two, and imme- 
diately disgorges into the young worker’s crop all the 
nectar which she has brought. This done, she makes 
off again, while the other proceeds immediately to deliver 
the burden entrusted to her. 

But the majority of the harvesters are not so punctil- 
ious; they have no use for any intermediate, who would 
complicate the task without saving time. They pour the 
nectar contained in the first of their stomachs, which we 
might call the public stomach, into the first empty cell 
within reach. For the workers always choose, for the 
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storing of honey, some spot near the entrance of the hive, 
on the edge of a comb, where the air circulates most freely 
and facilitates evaporation. I used to know an ingenious 
Bee-keeper who, facing a little sliding window contrived 
in the wall of a very large hive, had so disposed matters 
that a few cells at the edge of one of the frames were 
visible from outside. By the honey sparkling in these 
cells he could estimate, at the first glance, the quantity, 
quality, and volume of the day’s contributions. 

Not long ago many people claimed that the Bee needs 
only two minutes to store in her waxen barrels the 
honey which she has collected by her protracted efforts. 
I was anxious to know the rights of this matter, and 
I carried out a number of experiments with different 
Bees. They gorged themselves to their heart’s content, 
as they had only to drink from the lake of honey of my 
providing. ‘The distance from the hive to their drinking- 
fountain was only a few yards, and was therefore hardly 
worth counting. I carefully timed their departure and 
their return. On each occasion the interval was about 
seven minutes, never less than six; and this represented 
very nearly the time required by the Bee to warehouse 
the contents of her crop. 


6 


When the nectar which she has collected by means of 
the hollow channel provided by the tongue, by folding its 
edges inwards, has been poured into the cell in which 
it is to undergo concentration, the Bee resumes without 
delay the flight which should bear her to fresh and un- 
rifled flowers. It may be that those which she has just 
visited are few and far between, or that the ascending 
sun has already dried up the flow of sap and the secretion 
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of nectar, or that other flowers have opened in greater 
numbers, yielding a richer harvest. If so these naturally 
have her preference, and away she flies, without hesita- 
tion, scenting them at a distance. Her olfactory nerves 
guided by her eyes, each facet of which represents a 
separate image, and which show her the whole horizon, 
she flies like a golden arrow toward the blossoms for 
which her soul is longing. There she alights, burrowing 
far into the chalice, which is sometimes of considerable 
depth, until she finds the nectaries. Just as she was 
obliged a little while ago to find her way in darkness, 
between the enfolding walls of the shuttered house, to- 
ward the half-open cellar and the cells in which the honey 
lay in fragrant pools, so she must now distinguish in de- 
tail objects quite close to her eyes, and searching with 
her experienced gaze the depths of the calyx, now ob- 
structed by her body, she must detect the all but invisible 
points at the base of the stamens and pistils at which 
the sugared sap has exuded. For she has, glittering on 
her forehead, like the gems of a coronet of chiselled 
atoms, protected by a ring of hairs from the dust float- 
ing on the wind, or lodged in the calyx of the flower, 
three stemmata; three small, prominent, convex eyes, set 
in a triangle between her two composite eyes. The two 
upper ocelli look right and left; the central one looks 
forward; and nothing escapes refraction by these conical 
eyes, which lie at equal distances from a common centre. 

Directly she enters the chalice of the opening flower 
the Bee perceives the microscopic drops whose fragrance 
intoxicates her. Already her tongue, which was turned 
back upon itself, so that its tip entered her mouth—her 
wonderful tongue, half the length of the body when fully 
unfolded, flexible and elastic as a filament stripped from 
a bird’s downy feather—slides forward in the rigid sheath 
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formed by the mandibles, and stretches itself to the ut- 
most in its effort to reach the nectar. With the edges 
folded toward the centre along its whole length, it be- 
comes a kind of tube which enables the Bee to imbibe 
liquids. Its broadened tip caresses the surfaces 
of the nectaries, sweeping them like a soft elastic 
broom. 

Ten, twenty, a hundred flowers will be visited thus, 
in feverish haste. Incomparable ardour, and how paci- 
fic! The harvesting Bee possesses a temper of incon- 
ceivable sweetness; she forgets that she carries a dagger 
which is more than a dagger, pouring fire into the 
poisoned wound. Even though disturbed and persecuted, 
she does not become enraged, though at ordinary times 
her anger is always ready to flash forth, like a sword 
drawn from its scabbard in a moment of exasperation: 
she contents herself with flying to another flower, wholly 
absorbed in the task by which she is enslaved. Hers is 
an exclusive and passionate devotion; she is wholly ab- 
sorbed by one single object. What to her is the robe of 
purple or gold which adorns and enfolds those organs of 
the flowers that distill the ambrosial liquid? What is 
beauty of shape or texture, the gleam of silk, the trans- 
parency of ivory? What are the most delectable of per- 
fumes, the fragrance of balm and frankincense? Beauty 
means nothing to the insect; her faculties are wholly ap- 
plied to absorbing the inestimable treasure, to amassing 
it without intermission, and without the loss of a single 
drop. 

Thus the honey-getter gradually fills her crop, her first 
stomach, which belongs not to her but to her task, and 
to the hive, destined as it is to receive the harvest, dilat- 
ing itself to the utmost, and retaining its treasures only 
for a moment, relinquishing them on its owner’s return 
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to the hive; without regret, with enthusiasm even, stor- 
ing it in the waxen tuns of the anonymous vintage. 


7 


Her crop once filled, the contents must be carried 
swiftly to the distant hive. On the way, by a process 
which has not yet been completely explained, although 
it was observed fully fifty years ago by Father Babaz, 
part of the water contained in the nectar is expelled, in 
the form of vapour, tenuous as a May-day mist, or the 
night dew of the dog-days. But this does not prevent 
her from pouncing like a flash of light upon the store- 
houses in which other microscopic harvests are accumu- 
lating from minute to minute. The speed of her flight 
is such that she is said by expert observers to traverse the 
yielding highways of the air at a rate of thirty miles an 
hour. 

At first sight such a speed is credible enough in the 
case of Bees that are not laden with pollen or honey. 
The thorax, to which the wings are attached, is power- 
ful out of all proportion to the slender, puny-looking 
insect; it is, perhaps, the most powerful complex of mus- 
cles and levers with which any living creature is en- 
dowed, in proportion to their bulk. Thanks to this her 
wings vibrate, when she is flying at full speed at the 
rate of 190 vibrations per second, according to Marey’s 
figures, or more than four hundred, if we are to believe 
other observers, who are, to tell the truth, Americans. 

In practice the speed of the Bee’s flight is undoubtedly 
less than this. My records of experiments in this connec- 
tion are, I think, conclusive. Ten successive flights from 
the hive to a supply of honey which was barely five yards 
distant, and from the honey back again to the hive, de- 
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manded one hour and thirty-seven minutes, while ten 
further visits, when the honey was placed at a distance 
of two hundred yards from the hive, required two hours 
and six minutes: a difference of twenty-nine minutes in 
favour of the first ten flights. From this I concluded 
that the Bees then observed flew at a speed of slightly 
more than twelve miles an hour. 

I had recorded this figure when the following lines of 
F. R. Cheshire’s attracted my attention! ‘“My own ob- 
servations lead me to believe that the speed of the Bee’s 
flight varies between two miles an hour and sixteen to 
eighteen, according to the load carried and the motive of 
the journey—for a Bee carrying out of the hive the body 
of a defunct sister will move at a funereal pace, while one 
hurrying to her work may fly with the speed of a rail- 
way train.” Mr. Cheshire must be right. The result of 
my calculations is plainly less than the truth: in my ex- 
periments the comparatively short distance between the 
hive and the honey did make sustained flight impossible. 

The Bees do not seek nectar within less than five hun- 
dred yards from the hive—although naturally they would 
favour that course which involved the least effort or gave 
the greatest yield—except in very rare instances, and then 
only if there is an abundance of nectar in the immediate 
neighbourhood of the Bee-farm. 

Are we to think, with Hiiber, that “the radius of the 
circle which they cover is no more than a mile and a 
quarter in length?” No, for Bees have been found at a 
distance of five or six miles from their hive when there 
were no flowers nearer. Here again we have an excep- 
tion, due to an unusual lack of fertility. In a normal 
countryside, which is neither a desert nor a Garden of 
Eden, their excursions are generally limited to a radius 
of two or two and a half miles. It was by adopting such 


The Common Task 121 


moderate distances that Hiiber should have carried out his 
experiments as regards the speed of the Bee’s flight. 


8 


Be the rights of it what they may, the honey-getters 
are always in a very great hurry to regain their familiar 
refuge, where they disgorge the nectar freshly drawn 
from the heart of so many ravished blossoms. Once they 
have delivered their precious burden, they are no less 
eager to be off again to collect still more. Without a 
pause the going and coming continues, connecting the 
hive with the inmost heart of the flowers by a flashing 
stream of life, uninterrupted and impalpable as light, by 
means of a narrow but endless web woven of millions of 
vibrating wings, of hearts thrilling with the wildest joy. 

Her incessant and consuming activity, beneath the rays 
of an enervating sun, on winds that are sometimes in- 
terrupted by violent squalls, despite the vicissitudes of 
sudden tempests and torrents of rain, which she does not 
always escape, torn as she is between her fear of the ele- 
ments, urging her return to the hive, and the ardour which 
makes her linger as long as possible in the midst of the 
flowers—all these quickly wear her out, if some accident 
does not lead to her sudden death in the performance of 
her sacred task. 

And in so doing she gives proof of her absolute disin- 
terestedness. The honey which she collects at the peril 
of her life—for a colony whence she may have disap- 
peared an hour later, for the sake of a prosperity, a de- 
velopment, which she will never behold, so ephemeral is 
she—to feed larve whom she will never know, so that 
the nurslings may without difficulty survive the winter and 
greet the liberating touch of spring, of which she does 
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not even dream: this precious honey shortens a little 
every minute of her life. 

And it gives her no respite. Her raiding expeditions 
continue throughout the day, from the moment when the 
dawn divides her opal curtains until the crimson veil of 
sunset fades in the west. Night comes, but brings her 
neither rest nor leisure. Distressed and exhausted by a 
day’s harvesting, she now devotes herself to indoor tasks 
and works all the night as an emergency cellarer. She 
has now to carry, in microscopic fractions, to the upper 
cells, the pint and a half or more of honey which has 
matured, there to store it in the empty vats, while the 
honey which is still too fluid is exposed in uncovered 
cells, and at the same time is distributed over a larger 
area. Moreover, the work of ventilation has to be car- 
ried on without a pause, so that the air may flow in an 
uninterrupted stream between the brimming surfaces of 
the combs; so that she may be called upon at a moment’s 
notice to take up her position by the air-inlet-—the door 
of the hive—or upon the alighting-shelf, there to fan the 
air all night long with her wings, of which those on either 
side are joined together, making a single surface, and 
swelling the low-toned murmur of the colony, chiding like 
a distant storm. What she does she does with all her 
might, heedless of the fatigue caused by her excursions 
in the past, and equally heedless of the inevitable fatigue 
of the future. 

And so she toils until the first shy glimmer of morning 
finds its way into the lower portion of the hive, in a 
beam of limpid light calling her forth once more to her 
labours among the flowers. Work is not resumed then, 
for the excellent reason that it has never ceased. And it 
never ceases all through the summer. This being so, 
the life of the Bee is shortened: six to twelve weeks of 
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overburdened life, and she dies, having all too fondly 
loved the flowers and her duty. 


9 


Yet it seems that there may be exceptions to the great 
law of incessant activity. But these exceptions are only 
apparent. 

Continuing our vigilant observation of the comb, ruffled 
by a perpetual undulation, like the surface of a lake 
scourged by the wind, we shall perceive certain Bees that 
are standing motionless, untroubled by any purpose, who 
have seemingly resigned themselves to remaining useless 
and idle. 

Here is one such Bee. She is clinging to the two or 
three cells concealed beneath it, as though overcome by 
a mortal lethargy. Is she alive? We might well believe 
her to be dead; but no, there is life in her yet. By 
means of an automatic and rhythmical vibration, like 
that of a labouring heart, her abdomen is contracting and 
expanding, expelling the air through the stigmata and 
causing it to enter through the large tracheal sacs. This 
Bee is breathing: she is not in a state of absolute re- 
pose, but is quickening and regenerating her blood. Pres- 
ently, of a sudden throwing off the fatigue which over- 
whelmed her and seemed like to destroy her as one casts 
off a burden, she will hurry across the comb toward the 
door of the hive, to resume her flight to the flowers that 
invite her forth. 

And here is another, quite close at hand, whom we 
might likewise believe to be asleep, whose abdomen is 
not even heaving with the labour of respiration. What is 
she doing, marooned on this corner of the frame, sur- 
rounded by indifference or disdain? She is too old to 
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make wax; her wings are tattered and her thorax bald 
and shiny. She has no longer the strength to set forth 
in search of fragrant booty from the flowers, whether 
honey or pollen of many colours. 

As a matter of fact, she is an invalid, sick unto death, 
crushed untimely by the toil of the interminable day’s 
work. Suddenly a younger Bee passing that way brushes 
her with her antenne and, fired with fierce indignation, 
seizes one of her legs between her mandibles, tugging at 
it violently and upsetting her balance, so that she falls 
sprawling down the high waxen rampart. The older 
Bee, poor battered creature, has no resource but that 
of the feeble victim resigned to inevitable misfortune: 
she erects her pointed abdomen and stabs the air, with 
an inoffensive sting that slips through its chitinous scab- 
bard like a feeble weapon without a hand to direct it. 
It is her last, futile defence. She is dragged and pushed 
toward the threshold, amidst a mob of workers. In a 
moment we shall see her cast forth from the warmth 
of the sacred premises by the young and pitiless worker, 
who drives her from the door, condemning her to a soli- 
tary death, without help or consolation. 

This is always the fate of the lame and halt members 
of the hive. No inmate of the hive may live a useless 
life. Affliction, it would seem, is tolerated there no longer 
when it no longer has the excuse of labour. The laws 
of the community are pitiless. The gentlest and most 
pacific honey-getters behave like furies to those of their 
unfortunate sisters whom death has already touched 
with his icy fingers. A cruel exile, a pitiless desertion 
are the customary end of these lives of love, devotion, 
and disinterested labour. 

Is this due to lack of feeling in the inexorable 
judges? Or to the instinctive hardness, the savage fer- 
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ocity, the fellow of that criminal egoism which impels 
the primitive tribes of Africa to tear the old men from 
their humble huts and drag them out of the village, when 
they break their arms and legs by clubbing them, and 
slay them far from the home on which their supplicat- 
ing gaze is turned? No; it is rather an excessive caution, 
a passion for cleanliness and safety, exaggerated to the 
point of ingratitude and injustice. The dying worker 
might die within the precincts of the hive, and there be- 
come a lasting danger; for the air that bathes the larve 
must be pure and wholesome; no corpse must defile it, 
for corruption must never touch the lacework of fragrant 
wax. 

As a usual thing the Bees respond spontaneously to 
this dread necessity. When they feel that they are fail- 
ing, that the last supreme lassitude is overtaking them, 
and that the moment is at hand when they will fall help- 
less and lifeless, they do not wait to be violently expelled, 
but making one last effort, they crawl out of the maternal 
hive. Of their own will they leave their diligent sisters, 
at the same time surrendering the hope and the kindly 
consolation of being with them when they feel the ap- 
proach of old age and death. 

This is why we often find, before the door of the hive, 
lying on the ground or in the grass, or on the gravel of 
the garden paths, so many small winged creatures whose 
soul has fled with their latest breath, lifeless as the leaves 
that shudder at the first touch of winter. 

Far from their warm refuge, the fragile insects are 
swept away by the wild eddies of the wind. For they 
do not all lie as they fall, near the door where thousands 
of joyous wings hum, as it were, a soothing lullaby. 
These you could count without difficulty. The brittle 
oak-leaf, the heavy foliage of the chestnut, the purplish 
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leaves of the beach bereaved by October and scourged by 
the breath of winter—we know whither you carry these, 
by what hazardous paths, through what thorny wilder- 
nesses, madcap wind! 

But whither go, but where shall we find, the dead Bees? 


CHAPTER 7 
THE CYCLE OF MATERNITY 
1 


Let us open our hive once more, to reveal the comb 
on which we saw but now the company of wax-makers, 
ventilators, warders, and honey-getters. It still has many 
secrets to reveal to us; in reply to our insatiable de- 
mands it will often fill us with amazement. Not in 
vain will our eyes wander across the surface of this little 
world, seething with activity. If we are patient it will 
not be long before we see the ruler who gives unity and 
cohesion to the tumultuous colony, in which every Bee 
fulfills her special office, labouring for the common good 
of the republic according to her age and capacity, and 
surrendering all initiative with that instinctive and wholly 
natural abnegation without which authority cannot en- 
force its laws. 

Our Bees are now installed, and have been at work 
in their hives for a fortnight or three weeks. For the 
Mother, times and season have no meaning; she did not 
wait for the hive to settle down before laying the eggs 
with which her abdomen is distended, and which in- 
commoded her so greatly that they began to drop from 
her from the moment when the swarm was gathered 
up. She began at once to wander through the wild 
domain which her diligent daughters had prepared for 
her. She had resumed her slow but perpetual progress, 
which will cease only with her death, over the thousands 
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of vacant cells into which she untiringly drops her eggs. 
Let us choose with care the time of our enquiry, so that 
we may be certain that apart from the surface of the 
frame which we are now observing there is not a cell left 
which she has not pressed into service; for her temper, 
especially when she is still young, is so wild and timid 
that he would undoubtedly flee the light whose rays 
should reveal in such unseemly fashion the sacred task 
on which she is engaged. 

And here she is, her task accomplished, creeping round 
the side of the frame on which we were vainly seeking 
her, bringing life to the cells which we have uncovered 
and which are still vacant and sterile. 

The first time one sees her, one receives an impression 
which the great Réaumur, so cautious and unexpansive 
even in his moments of enthusiasm, ingenuously described 
with a just perceptible trace of reserve: ‘Having con- 
sidered the small glass hive for some six or seven minutes 
after the extreme excitement of the Bees which had just 
been confined had somewhat abated, I contrived at last, 
for the first time in my life, to discover a mother Bee 
progressing across the floor of the hive.” 

Her appearance, however, is not very imposing. She 
has not even that white spot on her forehead in which 
Pliny, the interpreter of dreamers and poets, thought to 
detect a vaguely defined diadem. She is only a fragile 
insect, slightly larger than the others, a little more hand- 
some, more majestic, more or less lustrous, and more or 
less mettlesome, according to her age. A strange little 
queen—for thus she is commonly called, though wrongly 
so!—with her tiny, almost triangular head, she is far less 
richly endowed than her subjects, for her wings are less 
powerful and perceptibly shorter, while she possesses 
neither the wax-making surfaces which secrete that won- 
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derful substance, immaculate and imponderable, beneath 
the rings of the abdomen, nor the little baskets for carry- 
ing pollen on the two hind legs. 

She is all abdomen. The maternal organs, atrophied 
in the workers, who are by no means neuters, but imper- 
fectly developed females, assume in the queen a stupen- 
dous development; the capacious ovaries invade almost 
the whole body, distending it in such a fashion as to give 
her the look of a crawling caterpillar, rather than that of 
a winged Hymenoptera. 

The abdomen is all golden, even in our race of black 
Bees, less richly splendid than those from the East; the 
queen’s segments are yellow or coppery red, though paler 
underneath, and her body, almost translucid, so that she 
may be distinguished at the first glance, since the tawny 
fleece of her royal mantle, her strong, arching legs, glossy 
as polished amber, will seem to have been plunged into 
a bath of liquid gold. The queen before us is still com- 
paratively young, for she still retains the radiance of her 
glittering cymar, her golden robe, the glossy fur that 
covers her corselet, and her gracefully shaped wings; 
which all seem as though they were made of thin, trans- 
lucid silk, while her bearing, though sedate, is in no wise 
embarrassed, despite the weight of the abdomen, which is 
exceptionally capacious during the maturity of her au- 
gust functions. 

She is more than a queen; she is a mother, and the 
sole mother of the hive. If Nature has chosen to adorn 
her more richly than the humble and barren workers, it 
is doubtless because she was seeking to enrich with 
greater splendor her whose divine and exceptional mission 
is to scatter life beneath her feet in the course of her end- 
less journey through the sheltering darkness of the house 


of wax. 
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In this fashion she steps hesitatingly over the first 
vacant cells. She stops often and looks about her, with 
an air of taking her bearings, dazzled, no doubt, by the 
brilliant light with which our unintelligible intervention 
has miraculously flooded her—that light whose vibrations 
are reflected by the world around her, submerging her 
with their unaccustomed radiance. One somehow gains 
the impression that if she dared, that if necessity did not 
call her, then and there, to the spot, to these innumerable 
cells, outspread before her like a close-meshed net, into 
which she is compelled to discharge her oppressive bur- 
den, she would turn tail without more ado. At the 
least unexpected movement, the least sound, she would 
take to her legs with a nimbleness from which we should 
never suspect her defiant bearing of a while ago, and 
would hastily slip round the edge of the frame to hide 
herself on the further side of the comb, where she would 
be safe from the brutal assault of the daylight. 

As a matter of fact, she is fearful and timid in the 
extreme, being absolutely free from that aggressive alert- 
ness which suddenly arouses the worker from her ap- 
parent tranquillity. She is armed with a terrible weapon, 
a virulent sting, stouter than that of the other Bees, and 
more strongly curved, like a scimitar of bronze-coloured 
steel. But she scarcely ever makes use of it. If we seize 
her between our fingers it does not seem to occur to her 
that she might draw her sword to defend herself, and 
to inflict upon the enemy besetting her a burning, throb- 
bing wound. If a common worker-Bee, a stranger to the 
hive, should succeed, despite the strict policing of the 
premises, the community being distracted by some dis- 
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sension or disorder, in making her way to the queen, 
threatening her with violence, or tugging at her wings or 
legs, endeavouring to sting her; her humble Majesty, do- 
cile and inoffensive, although strong and better armed, 
bows her head and compresses the jointed plates of her 
Roman cuirass, her nine segments of chitin, to stop the 
thrust of the dagger, and makes her escape without re- 
sponding to the violence inflicted upon her other than by 
a humble and passive resignation. . 

This, perhaps, is why we are so often ready to per- 
ceive in her a preoccupied, dreamy, and distracted air. 
The uneasiness which she betrays might well make any 
one believe that she is oppressed by so much toil, by her 
monstrous burden of maternity. But in actual fact she 
feels neither pain nor anxiety; this marvellous creature 
has not, we may be sure, the faintest idea of our suffer- 
ings, real or imaginary. She is not really more sedate 
than the Bee which we examined but now, absorbed in 
her meticulous task, who displays such swift activity when 
she goes forth to reap the harvest. We are quite unjusti- 
fied in attributing our emotions to them, or in interpreting 
the customary actions of instinct in a sympathetic or 
imaginative manner. 

A similar illusion might lead us to believe in the reality 
of that somewhat pompous dignity which some insist is 
a conscious dignity, but which is commonly concealed 
beneath her leisurely and pacific bearing. If she drags 
herself along rather than walks, save when fear makes 
her hastily disappear beneath the assembled workers, it 
is because her golden legs, broad and widely outspread, 
must needs sustain a considerable weight, the weight of 
a whole population: of millions and millions of insects yet 
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The Queen, as she advances through the excited crowd, 
is not unattended. She has around her, encircling her 
like the uncut stones that encrust a gem of purer water, 
a small group of Bees, ten or fifteen in number, who 
follow her wherever she goes, halting when she rests for a 
moment, moving forward again the moment she continues 
on her way, always observing a respectful distance, turn- 
ing aside when she turns, walking backwards when she 
advances, with much swaying of the head and a per- 
petual oscillation of the antenne, beating the air, cares- 
sing and saluting her, waving to and fro like little fire- 
tipped wands. 

Does the queen come to a standstill? A worker, pres- 
ently followed by another, turns to face her and seems to 
whisper to her and then opens her mandibles, thus en- 
abling the royal tongue to enter her crop. These are the 
Bees that feed the queen either to prevent her from wast- 
ing her precious time, or because they provide her a 
richer diet than pure honey, and one already half digested. 

Does she resume her forward progress? It seems as 
though other Bees were licking her footsteps. As a mat- 
ter of fact they are cleaning up after the queen. The 
queen does not leave the hive; if by mishap she soils the 
comb across which she is passing, care must be taken that 
nothing is left that might infringe the exquisite cleanli- 
ness which is one of the most inviolable laws of the house. 
Thus writes an old Bee-keeper, Hamet, one of those who, 
some fifty years ago, did much to destroy the ignorant 
methods of routine by their sympathetic observation and 
intelligence: ‘These Bees, fulfilling this more than un- 
assuming function, are those that authors whom we can 
scarcely regard as reliable have taken for dignitaries pay- 
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ing court and rendering homage to their sovereign.” 

And this is the usual end of pretty and agreeable 
legends; the record of observed fact which replaces them 
is less ideal, perhaps less poetical; yet, being nearer to 
the prosaic reality, it may perhaps give rise to a deeper 
sense of wonder—if evoked, if not by beauty, at least by 
order and foresight. 

Thus the loosely knit circle of foster-mothers and 
scavengers, her attentive children, moves forward be- 
side and around her, as she makes for the centre of the 
comb, there to inaugurate her production of eggs. Her 
movements are not unnoticed, but they do not disturb 
the ferment of toil which in all directions is working in 
the midst of the busy tribe. The wax-makers, foster- 
mothers, and ventilators yonder do not seem to be aware 
of her inspiring presence. But those who meet the royal 
train must of necessity become aware of it. The body- 
guards, who precede the queen, walking backwards, open 
up for her a path through the multitude of Bees that cover 
the comb like a bubbling froth. Full of docility, as al- 
ways, those Bees—young, for the most part—in posses- 
sion of the central part of the comb, devoted as a rule to 
the children of the hive—who are its future—give way 
when they are thrust back, if at first they are somewhat 
surprised. ‘Then, being soon informed, no doubt by their 
sense of scent, that she who is approaching is the sole 
mother of the hive, they turn to the circle of followers, 
being careful not to break through them, falling back a 
little in order not to hinder their progress, beating the 
air with their antennz with as much enthusiasm as that 
displayed by the privileged members of her escort, in wit- 
ness of the joy thrilling through one and all. Once the 
little group has passed, arousing everywhere, in its pas- 
sages, the same fugitive excitement, they return quietly 
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to their monotonous occupations, devoting themselves to 
these with the same absorbing enthusiasm. 

Along the track of the royal progress we may now per- 
ceive yet another stir of restless delight. The track 
leading to the centre of the honeycomb, which is followed 
by the indefatigable mother, is marked by this stoppage 
of work, by a sudden wave of emotion which appears and 
rises and straightway subsides, like a flame that is sud- 
denly kindled and extinguished only to shine forth again 
and again disappear. It is by searching for the luminous 
track that marks the queen’s path that one may detect 
her at the first glance on the surface of the comb, which 
is plainly not overwhelmed with awe. 


4 


Having at last reached the centre of the comb, after 
a progress which seemed to be aimless but had in fact 
a goal, the queen calls a halt for a moment; just long 
enough to plunge her tongue once more into the crop, full 
of honey and pollen, offered by some zealous serving- 
maid. Henceforth this operation will occur more fre- 
quently, in order to nourish the mother who day by day 
deposits something of her substance in the depths of 
the comb. 

Once fully refreshed, she plunges her head into the cell 
by which she has halted, in order to explore it. Perceiv- 
ing that she had laid an egg in it the previous day, hay- 
ing already surveyed the centre of the comb, marking 
out a fertile area bounded by a perfect circle, she ap- 
proaches an adjacent cell. 

Plunging her head into it, bending double to do so, she 
ascertains that in this case there is no egg present, and 
also that the cell is clean; then, assured that all the more 
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central cells have received their egg, she turns about, in- 
serting her abdomen between the hexagonal walls, hold- 
ing on to the rim by her outspread legs, and there re- 
mains for a moment, shaken by a spasmodic vibration, 
emerging again by making a half turn upon herself. A 
little whitish egg, slender as a tiny worm, remains at- 
tached by one of its pointed ends in the uppermost angle 
of the base of the cell. 

Already the queen has plunged her head into the cell 
directly adjoining, and has repeated her actions. A hun- 
dred times, a thousand times over, she repeats the process 
with hardly a moment’s interval, on each occasion lay- 
ing an egg, turning upon herself, and never laying an egg 
at random, but according to an instinctive plan which as- 
sembles in one compact area, strictly circular in outline, 
all those eggs which will be hatched by the same uniform 
temperature, proceeding without impediment along a con- 
tinuous track which unfolds itself in a graceful spiral, 
until, by constantly enlarging the circle, she reaches the 
edges of the frame, which sets bounds to her task and 
compels her to go in search of another area to be fertil- 
ised, somewhere amidst the dense darkness of the hive. 


5 


It may happen, and often enough it does happen, that 
the mother, as she follows her curving path, comes upon 
one of those cells which in shape resemble the workers’ 
cells, but are very much larger. These are, as we have 
explained, the drone cells. Sometimes, in the dawn of 
her existence, in the spring, when signs of swarming ap- 
pear, she will sometimes seek them out of her own ac- 
cord, or in the evening of her life, in one of those corners 
in which the economical and provident wax-makers build 
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hundreds of these cells in immediate contact, in order to 
store the greatest possible quantity of booty in the most 
inexpensive granaries and cellars. 

Now a most singular thing occurs. The queen de- 
posits an egg, to all seeming identical with that which we 
observed but now, which will give birth, after a some- 
what longer period, to a male insect, a drone. If immedi- 
ately afterwards she comes upon an ordinary cell she will 
lay an egg in it without a moment’s hesitation; but in this 
case the egg will give birth to one of those incomplete 
females known as workers. Thus, accordingly as the 
egg is laid in one cell or another of different dimensions, 
it will finally produce one or another of the two types 
that people the hive, and which, so dissimilar in shape, 
size and functions, make up the whole of its murmuring 
population. 

This is a most singular fact, and the problem might per- 
haps have been unsolved to this day had not Dzierzon, 
a Silesian priest, as long ago as 1845, proved that the 
queen Bee enjoys the privilege, rare among insects, but 
not entirely exceptional, which is known as parthenogene- 
sis. When he had discovered that certain workers of an 
orphaned hive, the functions of their atrophied organs 
being stimulated by an act of will, or by distress, were 
able to Jay, here and there about the frames, a few male 
eggs, Hiiber, having kept prisoner for three weeks some 
young females who had just emerged from the cradle, 
had already remarked that they could no longer be fer- 
tilised, although they were able to lay eggs, but only eggs 
that gave birth to drones: a problem for which he, at all 
events, could not find a solution. Dzierzon, a parish 
priest of Karlsmark, observed certain similar queens, 
whose imperfectly formed wings made it impossible for 
them to accomplish the nuptial flight. He was able 
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eventually to prove two points: the virgin queen is cap- 
able of giving birth to males; once fertilised, she can 
produce males or females at will, accordingly as she does 
not make use of the fertilising elements with which her 
sole excursion upon the highways of the azure heavens 
have provided her. 

But—an act of will? The large cells always contain 
drone larve and the small cells worker larve. Does this, 
then, mean that the queen is aware beforehand of the 
sex of the egg which she is about to entrust to its fragrant 
and translucid cradle and the care of its attentive foster- 
mothers? 

Some reply that this is not so. It is not the queen, a 
blind instrument of enlightened Nature, but the cell, the 
mouth of which is more or less splayed or flared, which 
inevitably determines the divergent development of eggs 
whose appearance is identical. The more restricted hexa- 
gon of the worker’s cell, into which the queen plunges 
her abdomen at the moment of laying her egg, is said to 
compel the fertilising germs, millions of which are pre- 
served in the spermatheca, to impregnate the egg in its 
passage. When the cell is wider this mechanical and 
automatic action cannot take place, and the non-fertil- 
ised egg will naturally give birth to a male insect. The 
proof of this is that the tiny, delicate egg laid in the 
worker’s cell will still produce a worker Bee if we re- 
move it, without injury, and with every possible precau- 
tion, to the more spacious cell of the drone. J. H. Fabre, 
whose scrupulous and scientific exactness is well known, 
investigating with wonderful patience an analogous ob- 
servation of the Osmie, is bold enough to state in con- 
clusion: “In order to give each larva the space and the 
food which it needs, accordingly as it is male or female, 
the mother decides the sex of the egg which she is about 
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tolay. . . . She lays at will either a male egg or a female 
egg. The distribution of the sexes is under her con- 
trol. . . . As a general thing, every insect which collects 


provisions, which prepares and selects a home for his 
offspring, must possess the power of determining the sex 
of the egg, in order to satisfy without mistakes the con- 
ditions which are imposed upon her.” 

How is this optional determination effected? The 
great scientist confesses that he absolutely does not know. 
He does not explain: he narrates. But if he had arrived 
at a conclusion, would it not necessarily be identical with 
ours? And if we can state that the mother is able to give 
birth to either one of the two individual types which peo- 
ple the hive, are we not compelled to add, with Fabre, 
that all attempts to find an explanation for this fact 
result only in “setting up, in the dark mists of the pos- 
sible, an enormous mark of interrogation?” 

One thing is certain. When the queen has not been 
fertilised, or when she has become barren through age, 
she produces only drones. 

I happened one day to receive, from a somewhat un- 
scrupulous Bee merchant, a swarm which possessed one 
of these queens, exhausted by three or four laborious 
years. I installed the swarm in an observation hive. 
From the very first the mother, who was visibly pining 
away, although she had retained the brilliance of her 
golden robe, and although the tawny fleece of her corse- 
let was still fairly thick, began to lay her eggs in the 
large frame full of workers’ cells on which she had been 
compelled to take up her residence. However, the Bees 
around her began to devote themselves all along the spiral 
paths which she traced in the centre of the comb, to a 
most disconcerting activity. They enlarged the walls of 
the cells and prolonged them, rebuilding the hexagonal 
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cells of the same materials, but on quite a different plan, 
and presently, in order to seal them, that is, to protect 
the final metamorphosis of the larve by one of those lids 
of translucent wax with which they close the occupied 
cradles, they capped the cells by protruding bulkheads, 
convex and dilated like cylindrical domes. There was no 
longer any doubt: the eggs were so many pledges of fu- 
ture drones. As a matter of fact, none but drones were 
hatched. Consequently the colony, a few months later, 
after the death of the last workers, the sole providers of 
pollen and honey, consisted only of idle and useless para- 
sites, fated to die of famine in the heart of the crowded 
dwelling. The age of the queen was the sole cause of 
the disaster, of the tragedy of inevitable death amidst all 
the appearances of fertility and life. 


6 


Thus the queen, the sole mother of innumerable off- 
spring, is truly the centre and soul of the Beehive. 
“There are several rulers, not one alone, in every hive.” 
—so Aristotle asserted, thereby making a crude and two- 
fold mistake, which was to be handed down through the 
centuries like an infallible aphorism. This ruler, this 
general, as the ancients quite naturally supposed him to 
be, while the worthy Virgil, after the Roman fashion, 
readily imagined an army led by warrior chiefs—this 
leader of armies is in reality a queen, or rather a mother, 
peace-loving, docile, and timid, and it is she alone who is 
able, not to lead into battle a nation unskilled in any but 
the works of peace, but to engender her subjects and 
replenish her people. 

For the hive to possess three or four mothers is a 
thing quite exceptional and abnormal. It may sometimes 
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happen, when the aged and necessitous queen is about to 
disappear, that her indulgent daughters may allow her to 
linger for some few days on the combs where the usurper, 
the new-born queen, is already establishing confidence 
and providing for the future. The Bee-keeper, by tak- 
ing special precautions, can sometimes so arrange mat- 
ters that for a time, but never for long, there are two 
or three queen-mothers living in the same hive. Some 
years ago the attempt was frequently made, in order to 
obtain an enormous increase, and sometimes with suc- 
cess. Whether the rival and jealous mothers are kept 
apart by some skilful expedient—for example, by inter- 
posing a sheet of perforation zinc which allows only 
workers to pass—or whether they are established in a 
single enormous hive, on frames situated at some distance 
from one another, on which each mother has her laying 
centre, and, so to speak, her own special family, the 
queens must at all costs be kept apart, since they cher- 
ish an instinctive hostility toward one another, and can 
never meet without a murderous fight. 

For the mother Bee whom we captured a while ago, 
holding her carefully by the wings, and who then had 
only one idea in her head, namely, to escape, never think- 
ing to draw, in her own defence, the long, stout, curved 
sword, her sting, is never aggressive or pugnacious, ex- 
cept in the presence of a rival. On such occasions she 
is pitiless and unrelenting: she slays or is put to death; 
unless indeed the workers, fully as eager as the queens 
to forbid a twofold maternity, assume the initiative, cover 
and surround the queen, wrapping the intruder about with 
their thousands of quivering bodies and fiery stings, like 
a flower head of the prickly artichoke covering the pre- 
cious fruit. To use the expression so dear to Bee- 
keepers, they “ball up” the alien mother until she is 
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< teil and dies. They rarely use their stings upon 
z; 

To such a degree is it impressed upon the brain of 
these peaceable daughters of the flowers that only one 
mother may rule in the hive, the living, fruitful heart 
of her people. In vain does the Bee-keeper strive to 
overcome this tyrannical instinct, to make light of it, to 
mislead it; so far he has been unable to diminish its 
strength or its demands. 


7 


In the hive the queen is all-important. Without ker 
there would be no hope, no labour, no life. This little, 
timid witch, with her unsteady gait, inspires and encour- 
ages and quickens the whole household. 

If we now take it into our heads to remove the queen 
for a moment from the hive which we are observing, and 
in which her august presence maintains a quiet activity, 
after the lapse of one or two minutes, once her absence 
has been realised and the news of it, like a breath of 
despair, has reached the furtherest corners of the wafer- 
like combs, we shall perceive a scene of truly amazing 
confusion. At once the family would appear to have 
been .stricken by some unheard-of catastrophe. All the 
workers would promptly begin to beat their wings in a 
shrill, unbroken murmur, like a cry of anguish. Most of 
them, rearing themselves up where they stood, would re- 
main there motionless, indifferent, and heedless of our 
threatening gestures. Others, shaken by the same plain- 
tive vibration, would scatter to every corner of the hive, 
in frantic, bewildered haste, without aim or object. In 
a moment, brood, pollen, and honey would be abandoned 
and all work would be completely suspended; and even 
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the task of guarding the cherished and inviolable home 
would be neglected. A paroxysm of anxiety and dis- 
tress would attack the hive, making the Bees forgetful of 
their ordinary tasks, and also of the past and the present, 
forbidding as yet any thought of the future, save per- 
haps to deplore the coming downfall of the hive. 

The spectacle of an orphaned colony is, indeed, one of 
the most characteristic imaginable. How are we to 
interpret it? Can it be that the Bees recognise that the 
loss of the mother is a serious matter, that her presence 
is a necessity and the part which she plays indispens- 
able? 

The hive has a common voice built up of thousands of 
imperceptible murmurs. A muffled, deep-toned song, like 
the soughing of a forest under the pressure of a steady 
gale of wind, denotes the normal life, the equilibrium of 
a colony sufficient to itself, which is certain of surviving, 
since the mother cherishes in the depth of its shadows the 
fervent flame of light which must not be allowed to 
flicker out. Let us strike our hive a violent blow: like a 
flash of lightning, silence replaces the incessant roaring, 
and scarcely a moment later we shall hear a humming 
sound, harsh and vibrant, speaking of passing excite- 
ment, before the customary lullaby hovers once more 
above the now quiet combs. If our hive no longer had 
a mother there would, at first, be no striking interval of 
silence, nor any sudden outcry, but, after a brief pause, 
a long lamentation, shrill in tone and increasing in vol- 
ume—the disheartened lamentation of misfortune and 
hopeless sorrow. 

But it needed not the wailing of this grievous and la- 
mentable voice, woven of a thousand sobs, to betray the 
misery of the hive and its inescapable bereavement. The 
bewildered haste of the Bees, as they rush across the 
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combs and repair above all, to the alighting shelf, search- 
ing for their lost treasure, is enough to reveal them. The 
gatherers of pollen returning to their quest amidst the 
anthers rush forward as usual to lay down their cherished 
burden; but the general agitation surprises them, and, 
suddenly enlightened, they at once rush out of the hive 
again, terrified, like their orphaned sisters, with whom 
they wander aimlessly to and fro, forgetting that in the 
baskets on their hinder legs is a harvest that has to be 
stored, or feeling, rather, how useless it is at present, now 
that no more eggs will be placed in the open nurseries. 
The nimble harvesters, gladdened by the nectar which 
they have collected, stop short, stricken down, suddenly 
overcome by grief, and forgetting that the storehouses 
are awaiting their contribution. 

Now let us return the queen to the hive whence we 
took her but a moment ago. At once a thrill of emotion 
runs through the whole colony. The workers crowd 
about their recovered queen, caressing her with their an- 
tennz, buzzing, and beating their wings in order to make 
her a royal train, in order to make an avenue of joyously 
beating wings, through which she is invited to proceed. 
At once there is a general murmur, seeking again a lower 
key, which recalls all those distracted workers who per- 
sist in vainly searching the surroundings of the hive for 
the undiscoverable treasure, or loiter about, quivering 
with anxiety, in small, aimless companies, or eddy round 
the hive, stricken and bewildered with grief. At once 
a thousand eager bodies resume their task of protecting 
the brood; the honey is stored away, the work of the 
hive goes forward again, and the harvesters hasten once 
more to climb their airy pathways to the heart of the 
flowers. A magical advent has restored the tranquil joy, 
the active labour, and the serene quiet of the hive—that 
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of a humble little insect whose only greatness is her 
wealth of fertile promises. 


8 


Long ago this intimate and incomparable attachment 
of the workers to their mother was recorded by the ob- 
server. Even Swammerdam had succeeded in evoking 
an expression of this sublime and wonderful devotion. 
Depriving a swarm of its queen, he tied her by a short 
thread to the tip of a twig of some shrub, and, brandish- 
ing this curious torch, he strewed behind it, in a slant of 
fiery sparks, like a flaming banner of opulent, tawny 
tresses, all the workers who came to cling to the beloved 
mother, to pack themselves around her, to cover her and 
protect her. Theirs is an intense love, taking possession 
of the inmost fibres of their being, overwhelming the in- 
sects’ whole existence, and evoking that immeasurable 
devotion, that illimitable self-sacrifice, which leads to the 
extremes of folly, even to those which nothing can re- 
deem. 

But—it is here that our humble conjectures go astray 
—this love does not adhere to an individual, to the per- 
sonality of the mother. If we surreptitiously introduce a 
strange queen into a normal hive we may be sure that 
we shall presently find her before the sloping threshold, 
motionless and lifeless: the sagacious workers have 
scented a trap and have destroyed the source of danger. 

If, on the other hand, we had removed from the hive 
which had been lately deprived of its queen all its eggs 
and larve, that is, the sole hope cherished by the or- 
phaned hive of making for itself another queen, we should 
at the same time have destroyed not only the last rem- 
nant of a desire to labour—although this is the season 
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when the grateful nectaries are brimming with honey— 
but even that intimate and enduring affection which bound 
the workers so closely to their beloved mother. Now let 
us lay upon the alighting-board a stranger queen, one 
perhaps whose race differs entirely from the ordinary in- 
digenous race that peoples our hive: an Italian, clad all 
in gleaming gold, with her four segments of a blazing 
yellow, which reddens as she grows older; or perhaps a 
Carniolan, clad in a grey fleece, with the belly a coppery 
bronze; or perhaps a Cypriote, irritable of temper, slender 
as a Wasp, with a corselet and abdomen of the deepest 
orange, beneath a fine fleece of yellow silk. The workers 
crowd around the unknown visitor and welcome her by 
demonstrations of the warmest affection and reverently 
lead her into their hive, which is henceforth restored to 
activity. 

The fact is that their love for their mother evaporates 
as soon as they realise that they have lost her beyond 
recall. Theirs is a disinterested affection, but limited and 
selfish, if we may say so, since it is felt rather for the 
sacred and necessary function than for the creature who 
performs it. It is so strictly conditioned that it may 
sometimes seem cruel and deserving of another name. 
When the Bee-keeper has been handling a queen for 
some time, to the point of robbing her, by contact with 
his fingers, of the intimate and familiar odour by which 
her daughters know her, these latter, no longer recognis- 
ing her, condemn her to asphyxiation as a base intruder. 
When a young queen is about to be born, in order to re- 
place the aged, sterile, and useless queen, the latter is 
deprived of all her rights and is no longer treated with 
respect; she is regarded as unworthy even of attention; 
so that her handmaidens, so affectionate and loyal but 
yesterday, are now ready to stifle her without the least 
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pity. Such callous treatment would seem incompre- 
hensible to one who had witnessed the gentle care and 
touching zeal of the workers in respect of their mother. 
It has led even the most attentive observers, who have 
not quite succeeded in ridding themselves of all prepos- 
sessions, or of that instinctive habit of ours to examine 
the smallest of creatures from the same standpoint as 
that from which we measure human affection, to call down 
reproaches, severe even to injustice, on the heads of these 
slaves to duty and devotion. 

“Their love for their queen,” says Lubbock, “is gen- 
erally cited as an admirable characteristic; it is, however, 
strictly limited.” Limited by common sense, he might 
perhaps have added; limited by the demands of life, by 
the cult of the future, by solicitude for the race, which 
speaks more loudly than mere sentiment, and is generally 
in the right. The eminent entomologist, however, cites 
one example which to his mind proved the absence of any- 
thing like filial affection in the domestic Bee. He im- 
prisoned the queen of a hive and afterwards returned her 
to it. The captive was placed in a small hive with a few 
workers and a comb full of honey. Four days later all 
the workers had abandoned her, not to return; she alone 
was left, condemned to death by their desertion. On the 
following day Lubbock placed the unhappy discrowned 
queen within reach of certain daughters of the hive whom 
he had enticed to his window, where they had gorged 
themselves with honey. ‘Many of them in alighting ap- 
proached her so closely that they could have touched her; 
nevertheless, not one of her subjects paid the slightest 
attention to her. But this same queen, when I after- 
wards returned her to the hive, was immediately sur- 
rounded by a crowd of workers.” 

As a matter of fact, this indifference and this enthusi- 
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astic welcome are neither so strange nor so contradictory 
as they seem. Having discovered a fruitful mother in 
their hive, the workers give no further thought to the 
absent queen, since, having vanished, she is no longer of 
use tothem. (And in one of my own hives, which was ir- 
remediably orphaned, they seemed to pay no attention 
to the dead queen whom I had laid upon the floor.) 
Once more face to face with her, in the heart of their 
common home, they know her again and call down bless- 
ings upon her head, preferring her before the providential 
stranger adopted for the moment. Thus, far from loving 
only themselves, far from cherishing for their own sakes 
only a mother of such indisputable value to them, they 
place the welfare and safety of the community above all 
else. This undivided preoccupation controls their ac- 
tions, even to the point of ‘causing them to disregard 
gratitude and affection. But have we not here the very 
loftiest though perhaps the austerest form of disinter- 
estedness and that social instinct to which all things must 
be sacrificed? 


9 


Thus we see that the devotion of the subjects of the 
hive, which men have so long delighted to praise, seems 
to be but a fragile and restricting emotion. We see, too, 
that in the twilight of her protracted sovereignty, from 
the moment when she no longer seems to be of use—when 
her presence might even become detrimental—she who 
was proclaimed the most fortunate of sovereigns, a ruler 
surrounded by love and attention and self-sacrifice, now 
falls from her high estate. 

Poor queen! who ought rather to be called a slave! 

Like a child that never grows up, she is unable even 
to feed herself: isolated in a roomy prison, with honey in 
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abundance, even to excess, she would very soon die of 
starvation. She is at the mercy of the workers, who dole 
out to her the ration which they prepare for her; of her 
daughters, who feed her as they think best, or rather in 
accordance with the orders dictated by a common interest. 
It is impossible for her to evade or to oppose this law. 
It is she who is the true subject of the colony. 

She is very far from exercising the tyrannical au- 
thority which was once imagined to be hers: from direct- 
ing the construction of the waxen combs in accordance 
with a plan laid down by. her beforehand, of controlling 
the work done inside the hive, of allotting and distributing 
the various tasks. In the great republic no one wields 
a sceptre, says Bertrand, a well known Swiss Bee-keeper; 
the queen does not make the laws of the hive; she submits 
to them. Her special function is incessantly to increase 
the population of the colony, which is constantly deci- 
mated by the inclemency of the seasons, by exhausting 
labour and untimely death. She does her duty, which is 
to lay eggs. 

Her function is more indispensable than that of any 
other Bee; she is not only more precious; she is abso- 
lutely unique, and yet, like the rest, she is nothing more 
than one single cell of the great harmoniously working 
organism. She lays her eggs. But it is not left to her 
to warm the cradles which she has peopled with her inex- 
haustible substance, nor to feed their inmates. This con- 
solation is not hers. This joy devolves upon the incu- 
bator and the foster-mothers of the young. The mater- 
nity of which she has the shadow without tasting the 
substantial consolations absorbs every thought and every 
moment of her monotonous existence. 

Even in the performance of her maternal duties she 
possesses not the slightest initiative; she enjoys none of 
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the liberty vouchsafed to the obscurest worker. In pro- 
portion as the work of building the combs progresses, in 
proportion as honey is abundant in the outer world, and 
invades the cells yet available, so the field expands or 
contracts in which she must sow the pale seed of the 
morrow’s harvest. The all-absorbing diligence of the 
wax-makers compels her to greater activity. The exces- 
sive contributions of the harvesters compel her to moder- 
ate her zeal. 

What is more, the number of her eggs is determined 
for her. The decision does not rest with her. The sole 
judges of the resources of the flowers and of the season, 
the sole judges of the state of the population, her body- 
guard, when feeding her, bestow upon her a more abun- 
dant or less nutritious diet, in order to stimulate or abate 
the production of eggs to be laid in the cells to which 
they lead her. She is thus absolutely subjected, not in- 
deed to the caprices, but to the providence of her so- 
called subjects, even in the exercise of that very function 
whose blind and submissive servant she is. 

Thus, between her imperious duties and the varying 
experiences of the moment, the life of the humble victim 
of maternal privilege drifts away. She is a prisoner; she 
leaves the hive once for the nuptial flight, and a second, 
possibly a third time, on that brief and perilous adven- 
ture which it is not hers to oppose, namely, swarming. 
She is condemned never to see, except on these few oc- 
casions, the lovely light of the sun which draws, like an 
irresistible magnet, the hearts of her vigilant daughters 
and fills them with joy; and she can scarcely imagine 
“that purity and innocence of the light, so dear to human 
eyes,” in the words of St. Augustine, that light which to 
her must be even more precious than to us; to her, who 
can only divine it by the vague glimmer that enters, in 
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a niggardly and hesitating fashion, through the door of 
the hive. She is doomed to tread her path, unresting, 
and all about her is a darkness as of the pit, lit at most, 
during the most flawless hours of summer, by a fugitive 
glimmer of dawn; and in this world of darkness the same 
winding path, the path that has no end, opens always 
before her. She is strong on the wing; yet only once 
or twice is she granted the privilege of flight. She walks 
with a heavy, laborious gait, or rather, she crawls: poor 
bride of the azure heavens, who can only forget or mourn 
the cool and limpid highways of the air. 

In the course of the five or six years which measure her 
lifetime—and this is fifty times as long as the life of the 
ephemeral workers—she drags herself heavily along, 
through the three hundred days and the three hundred 
nights of the Bee’s year; never resting, except as the lay- 
ing of eggs requires, from the indefatigable labour which 
is her lot; always following the same circle, which always 
grows wider; never interrupted and never completed, 
since it begins again at the very point where it seems to 
end; a circle which circumscribes her sorry existence as 
closely as the walls of the sunless courtyards of a prison 
confine the prisoner for life; for she too is truly a prisoner, 
the prisoner of her divine and lofty mission, and of the 
pains and fatigue of maternity. 


CHAPTER 8 | |2\ 
THE CRADLES 
1 


Several weeks have now elapsed since the queen began 
to lay eggs in our new hive, tracing out the fertile spiral 
path of her labours. Since then, thanks to the largest 
which June lavishes on the inviolate urns of the opening 
flowers, which the Bees make haste to carry to the thirst- 
ing cells, she has not ceased to push forward, without a 
break in her prodigious sowing of eggs, fed incessantly, 
as she has been, on the exhalation and the honeyed dew 
of the flowers; stimulated by the contagious ardour of 
those who are at once her daughters and her foster- 
mothers, and urged onward by that supreme and inviol- 
able law whose servant and obedient instrument she is. 

Now that she has traversed all the frames which offered 
themselves to her maternal activities, now that she has 
filled all the pits contrived in the fair and fragrant wax, 
now that the harvest is already ripening in the first of 
the fields which she fertilised, she will be able to lay eggs 
in them all over again; to fertilise them a second time, 
having now attained the limits of the ever-widening cir- 
cles. Thus, in the heart of the Bee’s house a stupendous 
flower has bloomed, which is now ready to yield its fruit. 

It may be that six or even seven or eight combs have 
been provided with eggs. Six to eight combs are in la- 
bour; one by one, by degrees, cell by cell, they are about 
to unclose, to fill with new life, faultlessly parallel, in 
point of time, with the progress of the queen as she passed 
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that way. Three weeks after the mother has gone by, re- 
peating with scrupulous accuracy the spiral path of pain 
and anxiety, a breath of life goes the rounds of the series 
of cells to which she entrusted a little of her inexhaustible 
substance, realising all those promises of life which she 
confided to the depths of the warm, shadowy comb. 
These six or eight combs reveal—counting each of their 
two faces—twelve or sixteen parallel areas, lying side by 
side, or in close contact. Thus the sole and central nest 
of the hive, from which will proceed a young nation, now 
sleeping an enchanted sleep, a vast multitude, growing in 
silence—this nest is in shape a large elliptical ovoid. It 
shelters the whole brood, to use the ingenuous and really 
beautiful term employed by our Bee-keepers: the whole 
of the royal and sacred domain which the queen-mother 
has filled with life. These cradles of the coming gen- 
erations are like delicately wrought caskets, containing 
that pearl without price, the seed of life. They are very 
small, and numerous past counting, since nearly fifty 
thousand cells are endowed with eggs of different ages. 
The most recent of all have existed for barely an hour; 
they seem still empty; the egg in these is invisible, or 
almost so. The diminishing spiral leads us, towards its 
centre, to other cradles, which are always open, and in 
which lies a fragile, whitish something, motionless and 
unbeautiful; by its shape, a grub of some sort, more and 
more bulky as we follow the spiral back to its centre. 
This spiral is repeated on the adjacent combs. And now 
it leads us to a strange-looking area consisting of hexa- 
gons welded together as in a uniform mosaic, and to lids 
of yellow wax, which protect the narrow beds on which 
the nymphs develop in mysterious darkness; in which the 
eggs first laid have lived through twenty-one times 
twenty-four hours of vegetative life and incessant prog- 
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ress. We have followed with our gaze the progress of the 
queen, surveying each of the successive stages of egg- 
laying, and measuring the stupendous labour of the last 
few weeks. Even so, the human mind is incapable of 
imagining the teeming throng of fifty thousand winged 
creatures, who will shortly begin to emerge from the cells, 
escaping, without a moment’s pause, from the vast in- 
cubator with its narrow, close-packed cells, which are now 
drowsing in the heart of the hive. 


2 


To all appearances the cradles are devoid of life. And 
yet some hundreds of young workers have established 
themselves beside them. They warm and nourish and 
protect them, filling a post of distinction, in which they 
lavish the tender care of the novice knowing nothing of 
danger and future conflict. 

They keep the young larve warm by a process of un- 
interrupted incubation. Their blood, and the honey 
which they absorb, which is burned as in living furnaces, 
assures the hive, despite the cold of winter, of a tem- 
perature of some 95° Fahrenheit, which is necessary to 
the normal development of the eggs. They crowd to- 
gether above the cradles, in order to screen and shelter 
them with a rampart of living protectors. When the 
outer air is like the breath of an oven, as in the days 
when the sun scorches the walls of the house of straw, 
wicker, or wood, and the ventilators renew the air sur- 
rounding them by the fluttering of their out-spread, vi- 
brating wings, the group of foster-mothers breaks up in 
order to re-form in a wider circle, and the fresh air flows 
in waves over the uncovered cradles, lest the thermometer 
should rise above 104° Fahrenheit, a temperature which 
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would have fatal results. Thanks to the care of the 
foster-mothers, the temperature is maintained, and by 
them it is tempered and kept uniform about the fragile 
cradles in which to-morrow’s workers are being reared. 

They feed the larve and protect them. We have al- 
ready considered this aspect of their work and seen with 
what attention they feed the motionless larve, and how, 
heedless of danger and full of innocent confidence, they 
quietly keep watch and ward over their drowsy charges. 
Their attachment to their adopted nurslings is so great 
that they follow them wherever it may please the Bee- 
keeper to take them, for a frame containing a few eggs, 
even if these do not come from their own hive, holds 
them bound and will cause them for ever to abandon the 
mother colony. The most restless swarm is a willing cap- 
tive as soon as it perceives the slightest trace of brood. 

But these are not the only occasions, nor the most 
serious, on which they are the dupes of their affection, 
or rather, if you prefer it, martyrs to their devotion. 

In sparsely populated hives, towards the end of a too 
mild winter, which has resulted in a hasty and untimely 
production of eggs, when a sharp and sudden frost com- 
pels the Bees to huddle together more closely for their 
very lives there sometimes breaks out in the fragrant 
combs, of necessity deserted and chilled by the frost, a 
horrible repulsive malady: the “Bee pest,” or, as it is usu- 
ally called, “foul brood.” A micro-organism, a treacher- 
ous bacillus, invades the combs and attacks the eggs. 
Extremely tenacious of life, it quickly multiplies, unseen, 
in the cells, which presently hold, instead of living eggs 
and larve, corpses decomposing in a nauseating, slimy 
fluid. The disease is incurable. At all events, the Bees 
cannot cure it. Putrefaction, like a malignant plague, 
presently spreads from cell to cell, until it has gained them 
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all and assailed the queen and the workers, who are ir- 
remediably contaminated and spread the evil farther. 
But we hear of no instance of their abandoning the in- 
fected hive, devastated though it is by this horrible cor- 
ruption. Whatever repugnance they may feel for this 
gangrene, whose sickly and disgusting odour infects the 
neighbourhood of the hives—and they plainly perceive it, 
since for once they do violence to their instinct for clean- 
liness, which on all other occasions makes them carefully 
clean themselves—they remain in perilous proximity to 
the cradles which contain the fetid corruption, and in- 
cubate it as they formerly incubated their tiny larve; 
until, with one blind and brutal stroke, death strikes them 
down at their appointed posts. 


a 


Let us consider the comb which the queen has just left, 
a minute or two after laying her eggs. On tracing back 
the long path which she has trodden, there we shall find 
the eggs which she has confided to their cradles during 
the last three weeks in all their various stages, from that 
which has just been laid to that on the point of hatching. 

The last few cells, in which the queen crouched for a 
moment before going to the other end of the resounding 
hive in search of other more vacant cells, appear to be 
perfectly empty. It needs a practised eye to detect the 
newly-laid egg, the tiny white speck, fragile as an all 
but invisible snow-crystal. 

A slender, rod-shaped body, slightly curved, it stands 
erect against the base of the cell with its glistening angles, 
its tint a pearly white, slightly tinged with blue. One 
might take it for a grain of pollen or a speck of flour 
which had dropped into the cell by chance. It is 

II 
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a sorry, fragile-looking germ, in length barely one-six- 
teenth of an inch, and its weight is one seven-hundredth 
of a grain, or a little more. A seed, but a magical seed, 
since it contains, in potential form, the elements which 
will presently assume the shape of a mature and perfect 
body, with delicate sensory organs and tools of meticu- 
lous accuracy; since from this egg will spring a tiny insect 
which is a whole world in itself, awaking endless wonder 
and admiration. 

There are hundreds of these eggs in the large frame, 
which is filled by a chequered pattern, precise as the finest 
work of the goldsmith. There is one and one only in each 
of the adjoining cells, whose prismatic bases are uniformly 
marked by a slender white streak. 

If the eye, working backwards toward the centre, con- 
stantly shortens the radius bisecting the concentric cir- 
cles of cells, and examines each of the eggs it comes 
upon, these are at first seen to be vertical and rectilinear; 
then they gradually begin to bend as though beneath 
the weight of the hopes which they contain, till finally 
they lie in a horizontal position against the hollow waxen 
foundation. 

It is during this last stage, which marks the third day 
since its production, that the profound and mysterious 
changes of the embryo are completed. To-morrow it 
will escape from its rigid sheath, with all its organs al- 
ready vaguely indicated, in the shape of a tiny grub lying 
at the back of the cell. 


4 


In order to escape from the primitive swaddling-bands 
in which the egg imprisons it, the larva, for a long half 
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hour, has been violently struggling, alternately flexing and 
extending its body, shrinking and dilating and writhing 
with victorious persistence. Now, exhausted by the in- 
stinctive effort to burst and throw off its husk, it lies 
resting, curled into a semicircle, motionless, in the depths 
of its cradle. 

It is a grub which has neither the beauty nor the flexi- 
bility of the caterpillar. The segments are vaguely 
marked by parallel wrinkles, their extremities tapering 
like the two points of a crescent; a speck of soft living 
matter, so delicate that we should tear it if we tried to 
remove it; in hue a greyish white, with a tiny disc, faintly 
tinted, at one extremity, which will become its head and 
eyes. 

The larve have no means of moving from place to 
place; neither have they the strength; to all appearances 
they are motionless as so many corpses; at the most they 
attempt a sudden, vague movement when touched. 
“However,” says Hier, “they are not condemned to lie 
absolutely motionless in their cells; they move forward 
in them by turning with a spiral movement; and this 
movement, so gradual during the first few days that it can 
hardly be detected, then becomes more readily percep- 
tible; one finds then that the larve make two complete 
turns in one hour and three-quarters.” Nevertheless, 
one can scarcely believe that in this speck of whitish dust 
there smoulders a spark which, little by little, is fanned 
into becoming a life and a mind. 

For now the foster-mothers must feed and fan the 
flame. No sooner has the larva assumed its attitude of 
langour and drowsiness than its little elder sisters come 
to give it its ration of nourishing milk: a sort of pap 
elaborated by the worker’s stomach, and already fit for 
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assimilation. Its ingredients are water, pollen, and 
honey, the proportion of which is imperceptibly increased, 
and will presently become predominant. 

For the infant’s food is elaborated according to settled 
principles and doled out with scrupulous accuracy. To 
those larve which will become queens, food is offered in 
abundance, of a more substantial character, and unvary- 
ing in consistency. But the humble workers of the future 
are not permitted such profusion, such luxurious abun- 
dance: they are strictly rationed. Their food will be 
given them, on each of the five days which make up the 
period of alimentation, at the back of the cell, in a quan- 
tity precisely sufficient to their needs; and it will be pro- 
gressively impoverished until it is no more than a sweet- 
ened jelly, in order to prevent the maternal organs from 
developing in freedom. The shapeless larve, sprawling 
over the white drop of gruel allotted to them, will absorb 
it through their mouths, the various parts of which are 
now foreshadowing their appearance, and also through 
their diaphanous skin, which is bathed in it, being of a 
silken, transparent texture, and porous as a filter. 
Twenty, thirty, a hundred times a day, the diligent nurses 
will come to assure themselves that their charges have not 
been neglected or overlooked. But they will not infringe 
the law of necessary economy: one and all will avoid the 
prodigality which would be contrary to the purpose and 
policy of the colony. 

At last they perceive with delight, by plunging their 
heads for the thousandth time into the yawning pit of the 
cell, that the work is accomplished. During the last five 
days, the larva has doubled, nay, trebled in volume, and is 
even less beautiful than before. It is now a sort of cater- 
pillar, obese and of uniform thickness, short and chubby, 
so that it is only with difficulty that it can now turn round 
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in its cell, which threatens to become too small for it. It 
has almost attained its final dimensions. The time has 
now come to imprison it in its cell, where it will complete, 
by means of successive moults, the series of indispensable 
transformations, for each of which it bursts its skin, which 
has grown too tight and has not kept pace with its de- 
velopment. The nursery in which it is confined may be 
dark and gloomy as the tomb, but a tomb whence will 
emerge a creature renewed, brimming over with life, and 
perfected. 


5 


This is the moment for the workers to seal the cells. 
Accordingly they come, and one by one, on the brink of 
the cell, they put in place and shape their scraps of wax. 
It would take too long to elaborate the wax by the slow 
contemplative method of the festoon and the hanging 
curtain. MHastily they take from this point or that some 
fragment of the precious substance which appears to be 
unemployed, or at least fulfilling a function of less im- 
mediate utility. If necessary they will destroy what has 
been built in order to rebuild it with the same materials. 
The wax is mixed with a little pollen; for thus it remains 
porous and will allow the life-giving air to pass through it. 

The lid begins to take shape; the circular orifice at its 
centre becomes smaller; at last it becomes a mere speck, 
and even this is closed; for the light must not be allowed 
to enter and reveal the mystery of the metamorphosis 
which begins and is completed in darkness. Scarcely a 
day will have elapsed before the tongues are at work 
whose thousands of touches polish and lute the wax like 
a mason’s trowel, in order to furnish the cell in which the 
larva is still sleeping with an opaque cover, very slightly 
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convex—indeed, all but flat. And henceforth it is left 
alone with its secret. 

However, as it was constantly dilating itself, and found 
itself incommoded at the bottom of its cell, it has, by piti- 
ably slow movements, expanded and elongated itself, so 
that it now occupies the whole length of the cell, its tail 
resting against the prismatic base and its head almost 
touching the roof. Yesterday the cell seemed too deep 
and the grub unduly contracted; now it seems to be ad- 
mirably adapted to the shape of its inmate, enclosing it in 
a long, hexagonal tube. The thin walls protect the larva 
without isolating it too completely. There are other lar- 
ve on every side of it, closely surrounding it; it is 
vaguely conscious by reason of the gentle warmth sur- 
rounding it, that it is not one solitary mite, but already 
one of the countless daughters of an innumerable colony; 
one individual in the vast communal cradle. It is now 
her turn to work, to protect the final developments which 
she is predestined to undergo before beholding even the 
diffuse and wavering lights of the hive. Scarcely is the 
cradle sealed above her head than she sets to work. The 
following thirty-six hours are devoted to this work. Like 
the silkworm, she is endowed, for the sake of these few 
hours, with glands which, with the aid of her saliva, fur- 
nish a filament of some tensile strength, whose diameter 
rapidly diminishes until it finally disappears; and from 
the spinnerets, microscopic pores, she reels off a few fine, 
silky skeins. Thus the larva spins for herself an impal- 
pable cocoon; she wraps it about her in a thousand trans- 
lucid, unresisting folds; she drapes herself in a white, 
softly padded robe, light as the tissue in which a sprite of 
the air might array herself. 

Then, doubtless fatigued by this preliminary task, feel- 
ing the need of a couple of days’ rest, the spinstress awaits 
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in her bridal dress, or rather in her diaphanous swad- 
dling-bands, the long internal travail which is about to 
transform her into a pallid nymph, and will eventually 
call forth from the imperfect chrysalis a winged insect 
endowed with the power of swift and harmonious move- 
ments. Such is the outcome of the ten days of her life 
which she spends in the larval stage, a groping, shape- 
less creature, but already rich in promises of the future. 


6 


A week must still elapse before the phenomenon is com- 
plete, before the Bee which we know is born of the last 
gradual and mysterious changes of the larva and the 
nymph. A week of internal destruction, disintegrating 
and absorbing one by one the feeble organs of the larva, 
and a week of fruitful creation, which produces the rudi- 
ments of legs, antennz, wings, eyes, and the internal or- 
gans all of which will attain perfection at the end of the 
long period of incubation. 

During this development the insect is self-sufficing. It 
absorbs its own substance, together with that milky pap 
on which the larva gorged itself until it was distended 
like an overfull wine-skin. It becomes more attenuated 
and less restricted in its movements, and in all respects 
fined down. Such wholesale disintegration, ending in the 
production of so sensitive an organism, exhausts the pallid 
nymph, depriving her of even the faintest quiver of life. 

Amidst the folds of her drapery of spotless gauze she 
lies passive, wholly given over to that invisible activity 
which gives her not a moment’s rest until her torments 
end in transformation. Motionless, she seems more than 
ever lifeless, as though death had stricken her with an 
insuperable torpor. The poor little virgin, cowering in 
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her cell, seems to be fast-bound in her silken bonds. Her 
limbs, whose rudiments now become visible, are growing 
longer, folded against her body as though she were girt 
with narrow bandages after the fashion of a mummy. 

This is not the only example of awakening life assum- 
ing the funereal aspects of death. Hour after hour, this 
week of drowsiness brings about decisive changes. Al- 
ready, on the surface of the chrysalis and in the deepest 
penetralia of its body, a fresh work of creation is assum- 
ing definite form and triumphing over the old. Already 
the nymph reveals shy and ephemeral colouration which 
only the darkness will behold. The aspects of death con- | 
ceal but imperfectly the mysteries of nativity. The ban- 
dages become a swaddling-band; the tenuous winding- 
sheet becomes the infant’s robe; the fragrant tomb, so 
obstinately closed, is about to open and reveal itself as 
a wonder-working cradle. 


7 


The metamorphoses have reached their term: the three 
stages of egg, larva, and nymph, through which the in- 
sect must pass before it assumes its final shape as a 
worker Bee; just as the divinity of Buddha blazed forth 
in splendour after three successive incarnations in our 
unworthy human flesh. For now the twenty-first day has 
arrived which marks the end of the humble vegetative life, 
impersonal and unconscious, and the beginning of the 
insect’s existence. 

Having reached the term of its organic evolution, the 
chrysalis, or rather the Bee, which from moment to mo- 
ment has replaced it, begins to writhe and struggle in the 
silken bonds of her diaphanous cocoon. She tears it and 
distends it, and then, finally stripping it off with one sud- 
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den movement, she gains her freedom, and thrusts it, 
with a great deal of trampling, to the Botton of her cell. 
The thin white pellicle will adhere to the cradle, and re- 
maining there will strengthen it and upholster its base. 
Thus each successive birth leaves a record in the natal 
cell: a fresh layer of gauze is added to the rest, so that 
the number of infantile garments will enable us to count 
the number of eggs hatched in the cell. The infant larve 
have always for their bed the tattered and shrivelled 
swaddling-bands of their elder sisters, who with tender 
recollections line the cradles of their successors. 

This done, the worker proceeds to break through the 
other wall, thicker and more formidable, which divides 
her from liberty and life. With the aid of her sharp 
mandibles she sets to work upon the lid which closes her 
dungeon; a small perforation appears, and immediately 
her two antennz, emerging in the shape of waving plumes, 
proceed feverishly to beat the air of the unknown world 
about them. Nevertheless, their owner is still nibbling 
at the wax, and a practised ear, applied to a frame just 
taken from the hive, in which we may readily at any mo- 
ment witness the mystery of a new birth, will plainly dis- 
tinguish the crackling of chitin, the rasping sound of the 
horny mandibles striving to make a breach in the solid 
wall which is almost beyond the strength of the youthful 
energies attacking it. And this may go on for some 
time; for an hour, perhaps for two. 

At last, the heavy sepulchral stone being detached and 
pushed back, like the lid of a box that opens outwards, 
two great eyes appear, dark brown or all but black, and 
still showing glints of steely grey: the head of the new- 
born Bee. Then, after a good deal of fidgeting, and a 
score of withdrawals and a score of outward thrusts, in 
which the Bee’s failing and quickly wearied energies re- 
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turn to the attack, the two forelegs appear, and obtain a 
good hold of the margin of the cell, where they exert their 
powerful leverage. Then the corselet passes through the 
narrow orifice. Half strangled in the sheath which con- 
fines her and seems unwilling to release her, the Bee puts 
forth the utmost of her strength. 

It is exhausting work, but her life is at stake. The 
strongest Bees escape quickly enough, but their weaker 
sisters spend long and exhausting hours in the attempt; 
hours which for some must seem an eternity of torment. 
For the barrier of birth is insuperable to the insect which 
is not equipped for life. Woe to the weak and helpless! 
Whatever has been said of them, the neighbouring work- 
ers do not help the emerging Bees in any way; they 
seem to ignore them and pass them by, diligent and indif- 
ferent. Those who cannot effect their escape by their 
own unaided strength are doomed to perish before they 
have lived. 

Our Bee has made her escape from the cradle that held 
her captive. With awkward movements she cleanses her- 
self, turning and twisting about, doubtless delighting in 
her freedom, but likewise embarrassed by the sticky 
moisture of the light-coloured fleece clinging to her body. 
She is a poor, puny little creature, very weak and fragile, 
with an unsteady gait, and a look of having been suddenly 
flung into an unknown world, dazzled and bewildered by 
the unfamiliar light surrounding her, which must seem 
the most dazzling radiance to one emerging from the 
dense darkness of birth; a simple creature, shrinking 
from the revelation of all that is strange and marvellous 
in the new world in which she has just made her appear- 
ance. 

But the foster-mothers are on the watch. Swift and 
eager, they flock about her. Some rush toward the cell 
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abandoned in all this confusion. It must not be over- 
looked, since it will be used again directly, and the least 
carelessness might have fatal consequences. They plunge 
their heads into it, to clean it, thrusting backwards the 
moist cocoon which now is merely a useless shroud, but 
will serve to pad the warm nest, like a soft quilt; others 
pick up the fragments of wax which have fallen here and 
there, trimming the walls and restoring them to the cor- 
rect hexagonal form, which was distorted by the lid, but 
must be absolutely accurate before it is ready for the 
mother who will shortly return to lay another egg in it. 

Others, more numerous and no less zealous, surround 
their youthful sister, who is bewildered by so much at- 
tention; feeling her with their antennz, caressing her as 
though to express their delight, and brushing her down 
with their feet, which are as soft and silky as a soft- 
bristled brush, straightening out, combing, disentangling, 
and cleaning the moist, ravelled filaments of her silvery 
pelt. 

Some even offer her, as a pledge of her adoption by the 
murmuring colony, a little of that exquisite honey which 
her elders stored for her, unconsciously, but divining her 
future advent, and lavishing their love upon her before 
she was in existence: that honey of which she will hence- 
forth have her share as the gift of the summer dawn and 
the common toil. 


8 


The first day which the Bee spends in the hive is one 
unending dream of amazement and surprise. She wan- 
ders across the combs, completely lost, conscious of her 
lack of employment in the midst of this great labouring 
host. One sees her dragging herself painfully over the 
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waxen reticulations, as though she were but half alive, 
or as though she were paralysed by shyness, by the fear 
of disturbing her neighbours; for she carefully keeps out 
of their way. With her wings pressed closely to her 
velvety body, showing here and there the gloss of her 
tawny hair, she wanders about at random. She dare not 
join in the general activity; she does not even know what 
is required of her. 

Gradually, however, the novice, in whom youth quickly 
becomes maturity, grows accustomed to the constant com- 
ing and going, and seeks, in her clumsy, hesitating way, 
to make herself useful. She, who herself has scarcely 
emerged from the cradle, is already immersed in the cares 
of the nursery, hatching the eggs and feeding the grubs on 
the larval pap prepared by her own active stomach. 
Then, if opportunity offers, she devotes herself to pre- 
paring and building the waxen combs. All her activities 
are centered on the interior of the hive. So far her rest- 
less antenne have not upreared themselves on the thres- 
hold of the hive, as yet untroubled by her feet. Her 
wings have no suspicion of the open air, nor her many 
faceted eyes of the pleasant light of day. 

On the seventh or eighth day, when the noontide sun 
has spread about the hive the golden flood of its rays, 
she at last, with her twin sisters, commits the incredible 
audacity of venturing out of doors. Not for long, it is 
true, nor does she go very far. It is a mere matter of 
crossing the threshold, fluttering for a moment, and risk- 
ing a few attempts, so brief as to be little more than so 
many leaps, the whole being delicately termed by the 
Bee-keeper the “cleansing flight.” It is not really a 
flight at all; it is, to be more precise, a timid attempt at 
apprenticeship and adaptation. The mechanism which 
enables the insect to soar and swim in so light a medium 
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as the air is by no means complicated, though marvellous 
in its meticulous exactness. The growing Bee must put 
it to the test. 

Examining the two wings attached to either side of her 
muscular thorax, we shall find that, along the line where 
they touch when unfurled, the upper wing is provided 
with twenty-two to twenty-five hooks, and the lower with 
a narrow groove. When the wings are spread the hooks 
slip into the grooves and the two wing-surfaces, firmly 
fastened together at the edge, become one single sur- 
face, which the resistance of the air tends to maintain un- 
broken, rather than to divide it. Even the swiftest and 
most irregular flight fails to throw the mechanism out of 
mesh. 

But the same movement that spreads the wings opens 
wide the external orifices of the trachea, which tunnel 
their way through the abdomen like so many empty glove- 
fingers, breaking up into infinite ramifications: the stig- 
mata, to give them their proper name. Their open lips 
allow the air to enter, but they close at the first beat of 
the wings. Thus the heavy body dilates itself with an 
imponderable fluid, and is able to lift itself with less ef- 
fort. The muscular valves of the stigmata open and close 
under the influence of the will, to admit or retain the air 
which fills the tracheal sacs, diminishing the density of 
the body. The Bee adapts herself to the medium in 
which she floats, making herself light or heavy at will. 

When instinct, in a moment of time, has revealed and 
taught the ingenuous virgin the precious device which 
she will henceforth never forget, and which consecrates 
her and the daughter of the liquid spaces of the air, she 
makes haste to take up her position on the threshold of 
the hive, startled and trembling at her own audacity. 
Her wings divide from one another as they close, and, 
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the hooks leaving their groove, they glide over one another 
until they lie parallel with the body, which they cover, 
partially enclosing the abdomen. She again becomes 
the quiet worker, the crawling insect. But she is no 
longer ignorant of ‘the secret of that rare privilege which 
fills her heart with joy. 

And now, satisfied, excited, and feverish, she hurries © 
indoors, henceforth more at her ease in the calm and 
peaceful refuge which is a very Eden of security. 


9 


The familiar and domestic task is at once resumed, and 
for a week at least the young worker leads a quiet life. 
At last, about the fifteenth day of her existence, when 
peace and rest have strengthened her muscles—a full 
month after the egg from which she issued was laid in 
the empty cell—the little Bee makes her first flight, joins 
in the first expedition which qualifies her as a pilferer. 

But before she sets out to gather honey, before she 
hazards herself on the limitless paths of the sun-steeped 
air, she hesitates, and lingers, and tests her strength, 
finding her bearings in the midst of this great, enchanted 
pageant, this bugling throng, which surrounds the hive 
with a swarm of eddying gold, which the Bee-keepers, 
those unconscious poets, gravely call the ‘Catherine 
wheel.” 

This time the attempt is general and the escape un- 
animous. In feverish haste, quivering with wild im- 
patience, the young workers rush unsteadily through the 
crowded doorway of the hive toward the dazzling sun- 
light and the open air. They stagger as though in- 
toxicated; their lack of experience makes their gait un- 
certain, heavy, and awkward. One after another they 
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take flight, mingling with the exalted tribe dancing and 
singing before the hive: as though they wished the com- 
pany to celebrate, all together in the sunlight, the happy 
omens of their life, that life which is devoted to inde- 
fatigable toil; as though they were inaugurating, with 
all the contagious joy of a triumphant pageant, the haste 
and quivering delight of hearts lured forth by paradisal 
blossoms. . . 

The truth is more commonplace and less poetical. The 
Bees would sacrifice nothing to a dream: they are prac- 
tical and scrupulous workers. The only object of their 
flight is to find their bearings—with an accuracy which 
has been proved infallible—the precise position of their 
modest dwelling in the midst of the wide world surround- 
ing it. This, their first independent and original ac- 
tion, is enough, so momentous is it, and so spontaneous, 
to create an invincible habit. 

The colony of Bees, if carried to a distance, will, if 
the entrance of the hive be left open, lose its whole army 
of koney-gatherers, who will return to the familiar spot, 
to seek in vain for the vanished home, and there to die. 
A hive may be painted in glaring colours during a day of 
harvest, yet all its workers will return to it when their 
raids are over, the unexpected novelty failing to produce 
in them the slightest surprise or distrust; that is, provided 
it still occupies the same spot. For the slightest change 
of position, even though it be of a few inches, causes the 
most tremendous excitement among the Bees, who, when 
returning to the hive, infallibly alight, with obstinate pre- 
cision, on precisely the same spot on which they alighted 
the day before. 

A sense unknown to us determines once for all the spot 
where their flight will end. The surroundings may be 
changed, or even transformed, without causing confu- 


170 The Mystery of the Hive 


sion. The front of the hive, which one might call its 
countenance, may be altered at will, but it matters not 
at all. It is enough that the door of the hive should 
still open on the alighting board, at one invariable level, 
in the same position, and facing in the same direction. 
The memory of the worker Bee is not a visual memory. 
It cares nothing for the relative position of objects, or 
the shape of the hive, or its appearance. It is a localis- 
ing memory. 

Sure of themselves henceforth, and of the path which 
they must follow to regain the outer sanctuary and enter 
the porch of the sacred hive, the young workers, having 
traced in the air the same circular flights which will give 
them their bearings on their return, are now free to 
scatter and rush toward the corolle which invite them 
with their seductive colouring and intoxicating scent. 
They leave the infants of all ages to be fed and protected 
by their younger sisters. Henceforth they are counted 
among the honey-getters, who are even more useful and 
more diligent than the foster-mothers. They are now 
fit to replace those who die daily at their work, and every 
hour of the day, of exhaustion and early decrepitude, and 
those who have already died, before the first birth has to 
fill the threatening gaps. The working-parties deci- 
mated by their strenuous toil are brought up to strength. 
Thanks to them the colony is finally established, ready 
for work and for life. By the addition of untried help- 
ers, who to-morrow and later will in turn be helped by 
other new-comers, they have repaired for ever the chain 
‘which the swarm had in a perilous moment, in an access 
of madness, broken. 


CHAPTER 9 
THE HARVEST OF THE FLOWERS 
1 


Now, when the first hour of daylight leads the pag- 
eant of light and heat across the flowery meadows, with 
all the other insects whose teeming abundance fills the 
golden rays of the sun, as it were, with living dust, the 
young workers of the hive take wing and hasten to min- 
gle in the dance of leaping, fluttering, singing life, above 
the wavering surface of quivering blossoms. It is the 
festival of the flowers—and likewise of the Bees. With- 
out the Bees there would be something lacking in the 
splendour of the radiant mornings and afternoons of 
June and July—a glint of gold, a humming of wings, 
a thronging of eager spirits—something of their colour, 
their music, and their life; without the Bees the summer 
would no longer be quite itself. 

The youngest workers confirm, by obeying, one of 
the most imperious obligations of the law that draws 
all the daughters of the hive to the flowers in which a 
honeyed dew is distilled, to the nectars protected by jeal- 
ously folded petals. All fly thither by instinct—the col- 
lectors of pollen, and the ventilators, and the guards, 
who abandon their posts and their functions—all, down 
to the very last who are not absolutely necessary in the 
darkness or on the threshold of the all but deserted hive. 
Even though there were none but newly-born Bees in 
the hive established yesterday by two or three frames 
of slumbering “brood,” they would set forth, despite 
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their weakness, even though they had spent barely seven 
or eight days since their emergence from the cradle in 
learning to control their unaccustomed energies. Thus, 
under exceptional circumstances, the most inveterate 
habits, and those most indispensable, are transgressed, 
and the most urgent tasks disregarded, in favour of the 
precious harvest. Before this all other duties must give 
way. 

But this is not due to necessity alone; inclination plays 
its part. Oh, the unspeakable bliss of rushing hither and 
thither, all day long, at the craziest pace!—of flitting 
from flower to flower, and drinking, from the depths of 
innumerable beakers, not honey alone, but the fragrant 
kiss whose sweetness leaves them swooning! 

This love of honey in the Bees, is absolute in its power: 
all gives way before it, even the love of life. It demands 
a patient and persistent effort which exhausts the Bee and 
shortens her life. Six months in winter, autumn, or 
spring, when honey is scarce, or the crop of little value, 
constitute its normal duration; but when the honey is 
abundant six weeks mark the utmost limit of its allotted 
span. 

This love is blind. The end of so much sacrifice, of 
actual self-immolation, is to accumulate a store which 
it will not be their fate to behold and which they can 
never enjoy. 

It is also disinterested. “I believe,” says Lubbock, 
“that their great avidity for honey must be attributed 
rather to their love of the common welfare than to the 
selfish gratification of their individual appetites.” And 
this confession is a valuable testimonial from a scientist 
who readily admits his preference for the Ants, refusing, 
with an almost childish prejudice, to admit the good 
qualities of the Bee. 

It is their one great extravagance, which we must take 
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into consideration if we wish to be just, and if we wish 
to explain what others have described as due to a lack 
of intelligence, or foresight, or moral feeling, or wisdom, 
or consideration. 


2 


Confronted with honey, it is beyond the powers of the 
Bee to remain indifferent. She loses that calm, solicitous 
attitude which is as a rule characteristic of the submis- 
sive handmaiden of the summer and its flowers. She 
becomes excited and distressed and confused, as though 
there had arisen, suddenly, from the depths of her being, 
when confronted with that which was the chief preoc- 
cupation, the sole idea of the ancestors of her race, a 
wave of emotion, of restless joy, which overturns and 
sweeps away all those dykes which the centuries of do- 
mestic life oppose to the wild, primitive instincts. 

We will leave some few of the inmates of our peaceful 
hive to gorge themselves at leisure with the intoxicating 
liquor. After a minute or two, during which, with fev- 
erish haste, they desperately drain the nectaries which 
they are plundering, in order that no honey may be lost, 
they set out on their return journey, when we shall find 
that the ever-mounting joy of the first moments is now 
replaced by a suspicious and malevolent mood, betrayed 
by the nervous and jerky character of their flight. While 
they are taking their bearings, circling a thousand times 
around the source of their honey, carefully noting the 
landmarks about the spot, to which they will return with 
a confident flight, the music of their wings is a lively, 
eager, and excited strain. The hive to which the happy 
harvesters return, heavily laden after their unusual ad- 
venture, is shaken by a protracted quiver. How is it 
that this strange windfall was so quickly discovered, and 
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by what mysterious quality of confidential speech, or of 
the fragrance which envelops them, was their passionate 
emotion at once divined by all the others? We cannot 
say; but the facts are undeniable. The sacred madness 
spreads on every hand like an epidemic. 

A hive, some of whose workers have discovered a store 
of honey abandoned or but feebly defended in a weak or 
orphaned colony, may with certainty be recognised by 
these signs of fever or exaltation. If by misadventure, 
while inspecting them, the Bee-keeper should damage 
any of the cells containing honey, sealed by the operculum 
as though in secret and inviolable urns; if he should un- 
cover the honey and spill some over the frames, the hive 
will suddenly bristle with angry stings, while its shrill 
buzzing threatens danger. Ifa few drops of honey are 
placed close to the hive it becomes a burning bush, a 
furnace emitting sparks of fire. The peace-loving 
daughters of light become aggressive: woe to the man 
who ventures to approach the hive and woe to those 
colonies in the same locality which are not thickly popu- 
lated, and in all things normal, but the danger exists no 
longer when this strange enthusiasm has had time to 
instil its fiery essence into the heart of the patient work- 
ers. They fly off to the treasure so miraculously dis- 
covered, and there, by hundreds and thousands, they 
rush together, rolling over one another, overwhelmed by 
the selfsame passion, by their one sole desire. The drop 
of honey is invaded by an excited, surging multitude, by 
a golden host, driven thither, as though by a furious 
blast of wind. 


3 


The contagion is so infallible, so sudden, so universal, 
that many have been asked how it is propagated. Can 
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it be that the workers, who are drawn in a moment from 
their peaceful labours, are warned by the scent, or by 
some subtle and unknown exhalation proceeding from 
the bodies of the privileged harvesters? Or can it be 
that these latter speak of the prodigy to their unin- 
formed sisters, by means of some signal, some hastily 
murmured hint, which enables the younger workers to 
make straight for the blessed windfall? Or can it be 
that the honey itself sends forth its invitation, punctual as 
a roll-call and irresistible as a magnet? The problem is 
worth investigation. Perhaps the solution will throw 
a little light on the life and intelligence of the Bees. 
Many have patiently sought to solve it by means of del- 
icate experiments. I myself have repeated these experi- 
ments in the hope of arriving at some definite conclu- 
sion. 

M. Maeterlinck sought to determine whether the Bee 
whom he took prisoner by an ingenious device, just as 
she was leaving the hive, had warned her companions of 
the existence, and precise position, of the source of the 
honey from which she had lately been drinking, and 
from which she had brought an abundant provision to 
the hive. The result was negative. “It is obvious,” he 
says, “that if any verbal or magnetic communication had 
been made, comprising a description of the locality, and 
some method of orientation, etc., I ought to have found, 
in my study, a certain number of the Bees thus informed. 
I must admit that I discovered only one such Bee. Was 
she following hints received in the hive, or was it a mat- 
ter of pure chance?” 

For my part, I do not hesitate to assert that it was 
pure chance. In carefully repeating these experiments 
I always obtained the same result. As my experiments 
‘revealed not a single exception, they did not leave me 
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any room for doubt. No flying directions were given, 
in the heart of the hive, by the busy harvester. 

I decided to go further, and also to go backwards in 
time. M. Maeterlinck’s experiment was futile if, as Lord 
Lubbock asserts, ‘““Bees do not always take companions 
with them to share in their treasure. . . . The widely 
established belief that the social insects possess a lan- 
guage is founded principally upon this fact, that if one 
of them, whether accidentally or in the course of her 
peregrinations, discovers a store of food, a large number 
of her fellows presently arrive in order to exploit her dis- 
covery. This does not necessarily imply the ability to 
describe localities. If the Bees or Ants merely follow 
their fortunate comrade, the fact is not specially remark- 
able; but if, on the other hand, others are sent forth, 
the case is very different.” 

Now, Lord Lubbock saw one Bee return fifty-five 
times in the course of a day to the honey exposed on a 
table near her hive, which stood indoors, and not once 
did she bring a companion. Of a large number of ob- 
servations, all but a very few led him to the same re- 
sult. “I might refer to other similar cases,” he states in 
conclusion. “But these, I think, are sufficient proof that 
Bees do not take companions with them to share the 
treasures they have discovered, and this result is so con- 
stant that one might very well have accepted it on the 
word of previous observers. It is possible that these 
results are due in part to the fact that my room is on 
the first floor . . . ; it may be that the Bees were less 
readily followed by others because of this circumstance.” 


4 


Despite all the respect which one owes to the pains- 
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taking and scrupulous experiments of the famous en- 
tomologist, I determined to verify his statements and 
repeat his experiments; and beneath this resolution I 
was conscious, if it must be confessed, of a secret desire 
to discover him at fault. The essential thing, it seemed 
to me, was to place the honey in such a position that in 
the ordinary course of events the Bees would not dis- 
cover it by the senses of sight or smell; in a place to 
which they were not accustomed to fly, to which they 
would never go of their own accord. To take them as 
far as possible from their ordinary path, and even from 
such places as they might visit out of sheer caprice, was 
the first indispensable condition if the experiment was 
to be really conclusive; provided that no feeling of re- 
pugnance was aroused in the Bee by darkness, or cold, 
or too many changes of direction; for one cannot ques- 
tion Lubbock’s assertions merely because one has seen 
Bees returning in greater and greater numbers to honey 
exposed in the open air. Neither can we draw any in- 
ference of value from the habits of those who hunt the 
wild Bees of America, which are so complaisantly cited, 
and which are founded on facts a hundred times con- 
firmed. There is no doubt about this—that if honey 
left uncovered in the sun, in a spot frequented by Bees, 
is discovered by a few of them, it will very soon be 
raided by an infatuated multitude. 

A second necessary condition, or so it seemed to me, 
was the choice of days when there was an abundant flow 
of honey in the flowers. All observers of Bees will have 
noted that they are much more given to long rambling 
flights, whether going their rounds, or reconnoitring, or 
departing on aimless excursions, during those weeks of 
summer when there are no flowers, or when honey is 
scarce, or when the weather is unprofitable, being either 
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too moist or too dry. It is obvious that their distracted 
raids, during such periods of dearth, will be more likely 
to bring them within range of the treasure offered them, 
whose fragrance always ends by attracting their atten- 
tion. On the other hand, the mere fact of an abundant 
supply of nectar in the flowers will not deter them from 
returning to the honey, once they have discovered it, 
since nowhere else will they find so generous and so 
abundant a supply, and one so easy to collect, as in the 
saucer which provides it in such profusion. 

I decided still further to eliminate the reservations 
with which Lubbock felt obliged to qualify his conclu- 
sions. Accordingly, I must not choose an upstairs room, 
which the Bees might regard with hesitation or misgiv- 
ing. Or rather, I must repeat the experiment in all sorts 
of positions, with varying distances and directions, with 
equal care and exactness. It would then be possible to 
support a given conclusion with greater probability, or 
certainty even. 

Five several days, all fine and sunny, in the midst of 
the honey season, were selected; five days for each series 
of experiments; for I placed the honey—that is, a square 
inch or two of comb—well filled and unsealed, in three 
different localities. One of these was a first-floor room 
in front of the house, near a window some twelve feet 
below the entrance of the hive, which was placed in an 
attic. Another was a desk on the ground floor, near a 
courtyard—which contained neither grass nor any sort 
of foliage—some twenty yards from the hive, and on the 
further side of the house, so that to reach it the Bees had 
to fly over a high roof. The third was on the rail of 
the verandah, at a distance of five hundred yards from 
the hive in a neighbourhood where there were neither 
flowers nor gardens. 
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On each occasion I took a Bee from the same hive; 
one inhabited by the small Ligurian Bee, yellow and 
slender as a Wasp; very different from the race of black 
Bees most commonly kept in this country, and easily 
distinguished from the Italians, of which there are sev- 
eral cross-breeds. I took her straight to where the honey 
was exposed and made her settle upon it. In order tc 
identify her I was careful to mark her, not with coloured 
powder or ink, which might, after all, have led to mis- 
takes, but by slightly notching the tip of one wing in a 
certain peculiar fashion. 

Naturally, these workers returned most faithfully all 
day long to the coveted honey; sometimes they returned 
on the following day as well. But almost always they 
returned alone. To be more precise, during the whole 
of the fifteen experiments three strangers made their 
appearance. In one case the stranger arrived at the 
same time as the selected Bee; the others came two or 
three minutes later, when she had already begun to col- 
lect a cargo of honey. On each occasion I marked the 
newcomer with a distinctive mark, and I found that she 
continued to return, infallibly, until nightfall, but never 
with a companion. The only Ligurian worker whom I 
myself did not carry to the spot where the honey was 
exposed presented herself in the first-floor room beneath 
the hive. The other two were black Bees, who most 
assuredly were not members of the selected colony, and 
it was on the distant verandah that I observed them. 

From these facts, accurately observed and carefully 
verified, I venture to conclude, with Lubbock, that the 
Bee is very far from leading other Bees from her hive 
to the honey which she has discovered. It may happen 
that other Bees, with a keen and alert sense of smell, 
follow her, but even this is far from being the rule. It 
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is absolutely certain that the worker Bee does nothing 
whatever in the way of communicating the facts to her 
comrades, or of giving them their bearings. The mere 
attractive power of the honey and its fragrance were 
enough to explain the appearance of strangers. It is al- 
most impossible to expose honey without its being visited 
by Bees passing in the neighbourhood; very often Flies 
or Wasps settle on it, and their numbers increase from 
more to more. But this proves nothing in support of the 
existence of any sort of language in the Bees; quite the 
contrary. 


5 


The mad thirst for honey, the intoxication which the 
fragrance emanating from it seems to provoke, the fever 
which it excites, deprive the Bee, so intelligent and cir- 
cumspect, of much of her native prudence. It is not 
an unusual thing for a poisonous honey to kill her: 
yet she eagerly goes in search of it, and without the 
slightest hesitation. Is this improvidence in the cautious 
Bee, or contempt for danger? Is it ignorance or lack of 
reflexion? No doubt it is a little of all these; but it is 
chiefly due to the fact that when she is confronted by 
the nectar so hungrily coveted, so eagerly collected, and 
so jealously guarded, she becomes the victim of a kind 
of spell, a fascination affecting her whole nature, her 
inmost instincts and emotions, which makes her forget 
and neglect all else. Hers is the blindness of passion, 
which sometimes leads to death. Honey is her passion. 
There are, even among the insects and the animals, pas- 
sions that are more ignoble and less excusable. 

Certain flowers are narcotic. Such is the treacherous 
garden tulip, which, in the depths of its bell-shaped cup, 
on the silken surface of its petals, dyed with alluring 
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colours, strikes with paralysis those poor Bees who have 
lost their footing, enticed by a poisonous nectar, and 
slays them with her lying kiss. Such, in certain years, 
are the silver lime-tree and the common lime. As though 
they were seeking the better to entice the greedy plun- 
derers, they secrete a sweet and fragrant nectar, but min- 
gled with it is a subtle poison. Then, beneath the crown 
or summit of the tree, whence their pallid flowers hang 
like the pendants of a chandelier, one finds thousands 
upon thousands of winged corpses. The ground beneath 
is covered with them. During the scorching hours of 
the dog-days the buzzing swarm falls stricken to death, 
like windfalls from a fruit-tree. Or it may perhaps be 
stricken only with a kind of vertigo. The Bees, inca- 
pable of flight, strew the ground, struggling desperately 
and whirling endlessly round and round. They are for- 
tunate if the poison does not kill them; if, disabled 
and confused, they are able to regain the safety of 
home. 

Such disasters befall them because their desire to 
gather the precious honey—not for themselves, be it said 
again, but for the hive, where they place it in storage— 
is stronger than fear or prudence. 

How, then, can we reproach them for allowing them- 
selves to be taken, in their eagerness to gratify a wholly 
disinterested passion, in the clumsy snares which, of in- 
tention or unawares, are spread for them by man, who 
holds the sacred liquid at his disposal and exposes it 
under abnormal conditions? They are accustomed to 
seek honey only in the flowers; how then should they 
feel suspicion or mistrust when circumstances of which 
they can understand nothing, which are independent 
of them, and which may be infinitely varied by human 
caprice, offer them an abundance of honey divorced from 
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all connection with plants and the open fields? Is it 
just to deny them intelligence because they are unaware 
of the dangers to which they are exposed by the initia- 
tive of a superior being, whose purposes are opposed to 
their own, and seem ingeniously devised to vitiate the 
latter? Yet this is what Lord Lubbock had in mind 
when he referred his readers to the well-known passage 
from the pen of the American Bee-keeper, Langstroth: 
“As the Fly is not called upon to live on the flowers, 
but on foodstuffs in which she might easily drown her- 
self, she alights with care on the brink of such vessels 
as may contain food, and partakes of it with prudence, 
while the poor Bee flings herself into it with lowered 
head, and is soon dead of her folly. The dismal fate 
of their sisters does not for a moment hold back the 
rest when they in turn approach the bait, for they alight 
on the dead and dying, as though deprived of their senses, 
only to share their melancholy fate. No one can imag- 
ine the degree of their madness who has not seen a con- 
fectioner’s shop assailed by myriads of hungry Bees. 
I have seen thousands of them removed from the syrup 
in which they had drowned themselves; I have seen thou- 
sands alight upon boiling sugar; I have seen the floor 
covered and the windows darkened by Bees, some drag- 
ging themselves along, others flying, and others so com- 
pletely daubed with syrup that they could neither crawl 
nor fly; not one in ten was capable of carrying home her 
ill-gotten booty, yet the air was filled with legions of 
new-comers equally infatuated.” 
Insane—madness—senseless—words which fall upon 
the ear like a refrain, a refrain expressing pity, or an 
insult! And there is, alas! no lack of pitiable victims; 
but the only madness is their madness for honey, for 
implacable toil, for thrift and disinterested diligence! 
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6 


Lord Lubbock, however, advanced yet another argu- 
ment in confirmation of the Bee’s lack of intelligence. 
The argument was unsound; it explained matters by an- 
other madness, equally noble, equally ideal. Strange 
that yet again a comparison should be forced upon us, 
and one yet again tending to prove the superiority of 
the Fly over the Bee! 

“T was extremely surprised,’ Lubbock explains, “by 
the difficulty with which Bees find their way about. For 
example: I placed a Bee in a glass bell-jar, 18 inches in 
length and 6% in diameter at the open end, turning its 
closed end towards the window: for an hour the Bee 
flew buzzing round and round, and seeing that there ap- 
peared to be no possibility of her escaping, I returned 
her to her hive. Two Flies, on the other hand, which 
I placed in the bell-jar with her, made their escape im- 
mediately. At 11: 30 I placed another Bee, with a Fly, 
in the bell-jar, and again the Fly immediately escaped. 
For half an hour the Bee tried to escape through the 
closed end; I then turned the bell-jar round, with its 
open end towards the light, when the Bee immediately 
flew away. For greater certainty I repeated this ex- 
periment a second time; the result was the same. How- 
ever, some Bees did appear to be more intelligent than 
others in this respect. One Bee, who I had fed several 
times, and who had flown round and round the room, 
found the way out of the bell-jar in a quarter of an hour, 
and when I put her in it a second time she escaped im- 
mediately.” 

The experiment is well known, as is the fact which it 
proves. I wished, however, to repeat it several times, 
with the intention of examining its various stages, in 
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order if possible to obtain some explanation of them, 
and I attentively followed the Bee and the Fly into the. 
thick of the mystery into which I had plunged them. 
One test, among others, struck me as being significant. 
It is one which can easily be repeated. 

Into a spherical glass bottle placed on the table, the 
bottom of which pointed towards the window—a sort of 
glass water-bottle, the body of which was a perfect 
sphere, and the neck a narrow tube—I placed one Bee 
and five Flies. Four minutes later one Fly emerged, 
and a minute later another, and two minutes later two 
others escaped in succession, and then the fifth, so that 
in thirteen minutes all the Flies had escaped. The Bee, 
however, remained alone, persistently flying with her 
head toward the light, and incessantly slipping over the 
surface of the glass. I then placed in the bottle another 
Bee, half gorged with honey. She behaved in precisely 
the same fashion as her predecessor. Both continued 
to fly until they could fly no longer, until they collapsed, 
breathless and motionless. Having recovered a little, 
they once more set their faces to the light, and began 
slowly to walk over the concave inner surface of the 
bottle. Several times they dragged themselves by 
chance, toward the neck of the bottle, and almost reached 
it, without suspecting that safety lay in that direction, 
and without proceeding any further, for they soon turned 
back to the more brightly illuminated bottom of the bot- 
tle. No sooner did they recover their strength than 
they began once more to fly toward the window, only to 
collapse again a few minutes later, helpless, a few min- 
utes later to begin all over again. Sometimes, brought 
into contact by the curve of the glass, they felt one an- 
other with their antenne and seemed inclined to cling 
together. Darkness fell after seven hours of such fruit- 
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less efforts, without other results, and I left all as it was 
for the night. On the following morning the bottle was 
empty. The Bees, wandering to and fro, had at last 
discovered the way out of the trap. But it was too 
late. Both were lying side by side, close to the bottle: 
they had without a doubt died of exhaustion, the result 
of their many and protracted unsuccessful attempts. 

If the Fly escapes more readily from its difficult posi- 
tion, that is, from the strange prison in which it is con- 
fined, the reason is easy to discover, as observation will 
show. As an ordinary thing it flies more than it walks; 
and have we not here one of those habits which make it 
less dangerous for the Fly to approach a lake of honey 
than for the Bee, to whom, according to Langstroth, 
such adventures are apt to be fatal? The Fly is less 
pressed for time than the Bee, and less active: she is not 
called away by the needs of a great family with which 
her very life is bound up; she is not in such a hurry to 
escape, but languidly whiles away the ‘time, loitering 
about in a trifling fashion, and at last departs at a ven- 
ture. Her anger when she finds herself between the 
curving glass walls has not the same quality as the anger 
of the Bee: it bursts forth and finds expression in a mad 
whirling flight, in senseless rushes without rhyme or rea- 
son; and thus, by her very stupidity, she finds the way 
of escape which the other did not even suspect. 

For the Bee grows impatient with the failure of her 
very first efforts. At any cost she must regain the hive; 
she absolutely must find her way thither. Hence her 
tenacity, her perseverance. She is not a crawling in- 
sect, nor a lazy one, nor idle; she always flies to her 
_work; she does not walk, but flies with feverish haste, 
and the last trace of strength remaining to her will be 
expended in the endeavour to flutter her wings in an 
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attempt at flight which under ordinary circumstances 
would set her free and beyond the reach of danger. 
She is mad for the light, just as she is mad for honey. 
Let others live in darkness and solitude; let them adapt 
themselves thereto; she cannot do so; the darkness is 
hateful to her. This is why she instinctively turns again 
and again to the divine radiance which is unfolded be- 
fore her, but which she cannot attain, which deceives her. 
She is cut off from it by a transparent wall which she 
cannot see; she can only feel it and hurl herself against 
it. How is she to evade an obstacle which she cannot 
understand? Not, at all events, as a result of impru- 
dence, frivolity, and heedlessness, as does the Fly. What 
a wonderful thing is this, the sublime and instinctive 
attraction of which she is the victim! Let us skit out 
the daylight, the object of her passion, which holds her 
bound, tormenting her with an insuperable thirst: let 
us call hither the dismal darkness: the Bee will find the 
means of escaping from her crystal dungeon as quickly 
as anything else that flies. But it may be that she will 
die having loved too well the light, pellucid and serene, 
tender and divine! 


7 


Her passion for honey has even stranger results. 
Honey irritates the peaceful harvesters, making them 
see enemies on every hand: even in their sisters, so gen- 
tle and conciliatory; even in the heart of the colony, so 
harmonious and united! 

That it should make them me the other living 
creatures that surround them is not difficult to under- 
‘stand. Almost all of them, indeed—and among them 
there are creatures more powerful than herself—envy 
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her, grudge it to her, and seek it themselves with in- 
fatuated passion. The sharp, treacherous sting has no 
other value than this: that it enables the Bees to raise 
a bristling barrier of poisoned daggers to defend their 
booty, to preserve their treasure. The sting is not the 
special prerogative of honey-loving insects, but they all 
possess it; without it how could they ever store up even 
a few drops of nectar which would not immediately be 
stolen, to the grievous hurt of thecolonies, and of the 
Bees, to whom it represents an indispensable manna? 
The divine beverage, in the least of whose atoms are 
crystallised so much light, so much fragrance, so many 
exquisite savours and essences, provokes, as a matter 
of course, the countless host of her enemies. So long 
as it oozes imperceptibly to the surface of the nectaries 
it does not so violently excite them, being, to them, in- 
accessible. At such times it pours forth, drop by drop, 
a pacifying virtue which assuages the busy plunderers. 

But if, on the other hand, there should be an abun- 
dance of honey apart from the flowers which are its com- 
mon receptacles; if it should be exposed in abnormal 
quantities, and in some unexpected fashion, such as 
Nature never devised, it suddenly becomes a menace. 
Does it not betray the fact that other treasuries, even 
more marvellous, are concealed in the heart of the hive? 
Does it not inspire the robber with the idea of wresting 
it from the Bees, and with an uncontrollable desire to 
do soe 

And from this moment the booty so feverishly coveted 
by the Bees becomes, for them, a danger. Doubtless 
some inherited instinct warns them that any escape, any 
overflow of honey will raise up against them their most 
formidable foes and will hurl them, an irresistible host, 
to the assault of their hallowed dwelling. How could 
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their spirits be full of gentle peace, and the law which 
enforces it when they are not obliged to defend, to save 
their stored up wealth? From this to being overcome 
with wrath at the sight of flowing honey, which means 
an imminent and certain attack—from this to baring and 
brandishing their terrible weapon, barbed like the javelin 
of the ancient Franks, their sole defence, their dread 
instrument of salvation, there is only a step, and this 
is quickly taken. 

But how shall we interpret, to say nothing of excus- 
ing, the total absence of kindliness or compassion which 
they display in such a case toward their sisters—their 
icy indifference, even their cruelty? 

It is evident that the mad passion for honey excites 
in the Bee a fixed idea, an absolute callousness, a tyran- 
nical desire: not a passion, perhaps, for the passions are 
not inspired by egoism, but all the hardness of heart 
and injustice of true passion. 

Lubbock, allowing two Bees from the same hive to 
gorge themselves with honey, crushed one of them: 
“They were so close together that their wings were touch- 
ing; despite this, the survivor took no notice of the death 
of her sister, but continued to feed, to all appearances 
as calm and cheerful as though nothing had happened.” 
It may be objected that as a general thing Bees are licked 
and cleansed by their fellow Bees; but he replies: “I 
am quite certain that this results from their love of 
honey rather than from their love of one another.” If 
two Bees emerge, the one from water and the other from ~ 
honey, only the latter will be caressed by her sisters’ 
antenne, or rather swept clean by their eager tongues. 
He places some dead Bees on honey which their living 
sisters are pilfering, and the latter take not the least 
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notice of their dead bodies. Such replies are conclu- 
sive; they admit of no defence. 


8 


But there is still more to be considered. What is it 
really, this callous heedlessness in respect of pillage and 
warfare, in which anything like a moral sense seems to 
be completely wiped out? 

At ordinary times the worker Bee is the devoted sister, 
who lives only for the good of all, in perfect harmony 
with her sisters, the willing slave of the community, the 
humble receiver of plunder which does not belong to 
her, but which she protects with scrupulous integrity, 
which she defends at the risk of her own life, which she 
can be trusted never to convert to her own uses, since 
she never touches it save to increase it and protect it. 
And now suddenly she belies her reputation, metamor- 
phosed into a fury, drunk with bloodshed, athirst for 
pillage and murder. How does such an amazing trans- 
formation come about? 

A colony whose population is very small, an orphaned 
colony, whose mother is no longer present to maintain its 
serenity, to give it a reason for living and hoping— 
these, no doubt, will attract Bees in search of honey, so 
that destruction will follow disorder. But this is an ex- 
ceptional case. Moreover, there is little fighting, and 
few are slain, for little or no resistance is offered to the 
invaders. ‘These latter may perhaps to some extent be 
excused, for, being often destitute and the victims of 
chance, for them the struggle for life is a fatal necessity. 

Yet the wealthiest and the best equipped are capable 
of such excesses, and many others likewise, if the Bee- 
keeper is not on the watch. There are always a few 
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adventuresses at the entrance to the hive and prowling 
round it. The guards can easily recognise them from 
their suspicious proceedings. ‘About the dishonest 
Bee,” asserts Langstroth ingenuously, “There is a knav- 
ish air, which, to the expert, is as characteristic as the 
bearing of the pickpocket to an experienced policeman. 
Her nervous, dissembling glance, her guilty agitation can- 
not be mistaken when they have once been observed. 
The normal hive opposes her by an impenetrable thicket 
of stings whose strength is equal to any danger.” 

But if the Bee-keeper has left any honey in the neigh- 
bourhood of this colony, above all at a season when the 
nectar in the flower is drying up, there will be not merely 
one or two thieves, who could easily be driven off; there 
will be a host of them, numbering all those who have 
been attracted thither by the unforeseen windfall, all 
those whom it has suddenly thrown into a fever. They 
will by no means content themselves with exploring the 
approaches to the hive, in the hope of discovering some 
secret or insufficiently protected passage. With one 
imperious swoop, clamorous and threatening, they hurl 
themselves forward to force an entrance. The besieged 
defend themselves as valiantly as the assailants attack 
them; they emerge from the door of the hive like a foam- 
ing wave, watching their opportunity to seize the in- 
truders by their wings, to hem them in with their vibrant 
bodies, to stab them with their sharp, pointed daggers, 
to stab them in the weak spot of the cuirass, with its 
flexible plates of tawny chitin. A hundred, a thousand 
Bees roll over and over on the alighting-board, and fall 
to the ground in disorder, quivering with rage, clenched 
together in their anger, until their dead bodies strew the 
ground like golden hailstones. 

All is over unless the Bee-keeper now closes his hives 
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and carries the invaded hive away to a cool cellar, where 
it will be undisturbed. Even then he must expect, when 
he replaces it in the open air, to see it, whether the 
following day or the following week, subjected to fresh 
and incessant offensives on the part of the plunderers, 
who have forgotten neither its position nor its weakness. 
Sometimes the remedy is too late for success: the law- 
less frenzy has already spread through the whole Bee- 
farm, and even to the hives of the whole neighbourhood. 
Once a pilferer has contrived to reach the vats of the 
coveted store, and has drunk her fill of their intoxicat- 
ing ambrosia, she is followed, when she seeks to enter 
the hive again, by thousands of other Bees; all the Bees 
of her colony follow her, and many of her neighbours, 
carried off their feet by the surrounding madness, like a 
torrent that has burst its banks and is flooding the coun- 
tryside, sweeping away all that it encounters. Irresist- 
ible and victorious, the torrent pours into the violated 
hive, and into any other hives that attract its blind 
and shameless greed. Presently the air is black with 
Bees; there is a dense eddying cloud of frenzy and de- 
sire. Man himself is attacked, and animals molested 
over a radius of several hundred yards. 

A fatal aberration to which nothing is sacred, not even 
the instinct of self-preservation! The trickling honey 
has provoked the mad cupidity of the mendicant, of 
the miser suddenly confronted with a heap of gold; hives 
and property have ceased to be; there is nothing now 
but mutineers, thieves, and murderers without number 
—and victims. All the hallowed dwellings are defiled 
and invaded—all, even to the home of the colony which 
was the first to deliyer the assault. There is enmity 
everywhere, even between the peace-loving sisters of the 
same family. Nothing will check these dutiful work- 
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ers of yesterday, who have now become the artisans of 
disaster: neither fire, through which they will pass, burn- 
ing their wings, or into which they will fall, nor smoke, 
commonly so feared, nor water. They plunder or they 
die! And they do die, to the very last. An abomi- 
nable catacylsm, a scene of pitiless devastation and uni- 
versal carnage, whose desolation is but faintly repro- 
duced by the most deplorable of human catastrophes! 


CHAPTER 10 
THE SPIRIT OF THE FLOWERS 
1 


The source and occasion of acts of imprudence, of 
blunders and sacrilegious disorders—the motive, instru- 
ment, and prize of fratricidal conflict, while it none the 
less provokes, excites, and sustains the most strenuous, 
uplifting, and disinterested labour—what is the signifi- 
cance, and what the symbolic meaning, of this limpid 
drop of matter known as honey, which is a perfect food, 
substantial, sweet, and wholesome, at once a balm, a 
sugar, a milk, and a fuel? 

We may be sure that from the very dawn of human 
society the nature of the Bee must have aroused the 
curiosity of man, and that among the earliest riddles 
that appealed to primitive man was the problem of 
the Honeybees’ origin. 

“Honey,” said Aristotle, “falls from the air, chiefly at 
the time when the stars are rising and when the rain- 
bow is resting on the earth.” And Pliny, echoing him, 
repeated: ‘This substance is engendered by the air, 
above all when the constellations are rising, and more 
especially when Sirius is shining.” Delightful fables, 
the work of artistic imaginations, concealing a profound 
ignorance of facts for which their creators atone by 
touching them with a certain poetic charm! Imagina- 
tions inspired, perhaps unconsciously, by the traditions 
of ancient Hellas: Zeus, the father of gods and men, to 
reward his beneficent foster-mothers, was wont to make 
honey drip from the leaves of the oak-tree, which was 
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sacred to him. “Zeus is raining down honey!” the won- 
dering Hellenes used to cry. But they, in so believing, 
were but reproducing the primitive legend of the Eddas, 
in which Ygdrasil, the sacred tree, weeps tears of honey- 
dew. 

The modern scientist, of course, could readily prove 
that these fables, like all such lore, are incomplete truths 
touched by the magic light of dreams. The ancients 
must assuredly have noticed—and would thereupon have 
generalized the phenomenon by giving it a supernatural 
interpretation—that during the hot nights of summer, 
when the dawn, in particular, seems, by the cool moisture 
which it exhales, to do its utmost to put them out of 
mind, the leaves of the lime tree, the service tree and 
the oak, and many another tree as well, exude a nectar- 
like dew which oozes through their pores and falls 
in heavy drops to the ground. They must also have 
noticed, but without being able to explain it, that these 
leaves were still more frequently found to be dripping, 
during the heat of the day, with a sugary liquid which we 
know to be produced by the plant-lice which haunt these 
trees, and which is likewise known to us by the name 
of honey-dew. These two kinds of honey-dew are rarely 
collected by the Bees. It is only when there is a dearth 
of flowers, or when their nectaries have run dry, that 
they content themselves with such substitutes. What 
would those reputed wizards, Aristotle and Virgil, have 
thought had they been assured that what they believed 
to be the rule was but a rare exception? 


2 


Moreover, when they spoke in words whose sound 
was music, in beautiful symbols, of the gathering of 
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nectar from the flowers, they were guilty of the same 
error: they made much of the accessory but neglected 
the essential. For them the honey was everything; it 
was—and had been for thousands upon thousands of 
years—the only sugar that existed, the only sugar of 
which men can have known, the one substance capable 
of sweetening things bitter, of lending to the most insipid 
foods the relish of an almost magical sweetness. They 
blessed the flowers, the leaves, and the heavens for be- 
stowing upon them such a rare and incomparable del- 
icacy. We have other sugars; and if the sugars that 
we make for ourselves are less pure and less fragrant, we 
can at least make them in great abundance and with 
the greatest ease. Honey has lost its importance, its 
privileged position; but not so the Bee. 

For the gathering of honey is only one aspect of the 
mystery, and the least miraculous. We are not in the 
debt of the flowers because they surrender to our do- 
mestic Bees their inmost and most precious essence, their 
stored-up treasures, the secret balms which are con- 
tained in the honeyed atoms of the nectar. It is they 
who are indebted to us; they are the debtors rather than 
the generous and admirable servants of the hive. 

The Bees give far more to the flowers than they re- 
ceive from them; they take from them a little honey, 
but in return they assure them of fertilisation. This 
service is big with prodigious consequences, for a coun- 
try without Bees may have millions and tens of millions 
of dazzling flowers, but it will never have any fruit. 
This is why Michelet, perhaps a little ponderously, sang 
of the “winged pontiffs of the marriage of the flowers.” 
And elsewhere he praises “the Bee, predestined by tools 
which are peculiar to her, both to her own personal in- 
dustry of making honey and to the highly important, in- 
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deed universal industry of fertilising the plants.” Dar- 
win proved long ago that a hundred heads of clover, pro- 
tected against insects of whatever kind by means of the 
finest gauze, did not produce any seed whatever, while 
a hundred other heads, quite close at hand and unpro- 
tected from the incursions of the Bees, furnished more 
than three thousand seeds. Quite recently, of more 
than eight hundred flowers protected as carefully by a 
Russian naturalist, not a single one reached maturity or 
yielded any fruit. 

For in burrowing to the heart of the flowers, in order 
to reach the moist bead of nectar waiting, concealed in 
the depth of their chalices, like a bait to entice the Bee, 
which will be repaid a hundredfold, the industrious work- 
ers become dusted over with their many-coloured pollen. 
With this they cover the stigmata of the pistil, which is 
often situated at some distance from the anthers, and 
sometimes completely isolated from them. They even 
carry it into other flowers. It is not enough that the 
plant should not remain sterile; thanks to them the seed 
undergoes cross-fertilisation and the species a rejuven- 
escence. ‘They are the fragrant and benevolent carriers 
of the germs of life, more buoyant, more discriminating 
and more certain than the wind, and for ever improving 
upon immortal Nature. 

“The perfumed spirit of the flowers” is yet another 
of .Michelet’s delightful phrases. Honey is the soul of 
the flowers, since in it are combined and condensed and 
crystallised their rich, nutritious sap, their delicate fra- 
grance, and their subtle essences; but so, too, is the Bee, 
since it is by her zealous labours and her love that the 
flowers are enabled to mate with one another, to renew 
their energies, to create and perpetuate themselves. 
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The honey, which is the sap of the plant, filtered, 
scented, and sweetened by the cells of the floral nectaries, 
does not give rise to those disorders which we have de- 
scribed under the wise and sober discipline of the colonies, 
—nor to the anxiety, the temporary madness, the unfet- 
tered wrath—in short, to all those accidents that lead the 
Bee astray from the narrow path of virtue—excepting 
only by the fault of man. 

And this will bear repetition. Man, although he in- 
terferes in the economy of the well-organised hive, brings 
benefits in return: the logical and scientific exploitation 
of the Bee, so sensitive in its manifestations, is for him 
an instrument of progress. But it demands an exquisite 
tact, for ever on the watch. For man may easily prove 
to be the evil genius who sets snares and paves the road 
to ruin, confusing all the issues of normal life. For ex- 
ample, if he is careless in his handling of that terrible 
stimulant, honey—for such it may be—if he wastes it, 
leaves it about, or spills it within reach of the Bees, he 
arouses in them a dreadful and formidable appetite, 
working like a powerful leaven, until it causes the fer- 
mentation of all the energies that lurk in the depths of 
their pacific natures—all the desires and greedy lusts in- 
hibited during their questing amidst the flowers. 

For Nature has not accustomed them to collecting 
honey without pain or effort. She observes a certain 
measure in her gifts. Flowers are, comparatively speak- 
ing, rare. Nectar appears in them, not in the form of a 
deep well, such as a drop of water would seem to them, 
but as a dew, a subtle exudation which it is difficult to 
locate. Even on days when one says it is abundant, or 
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is dripping from the flowers, it is all but invisible, like 
one tiny pearl at the bottom of a large and magnificent 
jewel-case. It is not easy to collect, to imbibe, to con- 
centrate. And this is why the honey-getters, taught in 
the hard school of experience and inured to disappointing 
and delusive toil, are so gentle and pacific when flying 
in search of flowers: for them compliance, adaptability, 
and submissiveness are the initial virtues. 

It is also obvious that for them, as for all other crea- 
tures, the pitiless law of labour brings its beneficent com- 
pensations. It involves obligations, like an inflexible god- 
dess who directs her adorers with firm and pitiless hand. 
But what a pacific charm, what a kindly caress, what a 
beneficent influence resides in the touch of this hand, 
and what intimate rapture she inspires in the hearts of 
her submissive servants! 

On the other hand, idleness bedizens with flowers the 
ashes wherewith it feeds its useless votaries. The pirate 
Bee betrays the fact. She has lost the routine of the 
daily task; she no longer works, forgetful of the hive 
with its attentive care and the flowers with their intoxicat- 
ing perfume. Hers are all the vices, all the passions, and 
all the miseries of the unemployed parasite. All she can 
do now is to prowl about at random, always irritable, 
always restless, and always suspicious. She spreads 
about her a subtle poison whose fruit is devastation and 
death. 

The laborious harvesting of the crop of nectar produces 
in the hive an atmosphere of kindliness and goodwill. 
While unknown workers are quickly driven off at normal 
times, once their perverse designs are betrayed, for they 
come as forerunners, with a threat of peril in their song, 
sounding the approach of pillage and devastation, 
a very different welcome is given to those Bees who en- 
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ter, laden with nectar, a hive to which they are strangers. 
They are welcomed by the sentries; antenne stroke them, 
but there is no bristling of stings: they are free to go 
straight to the cellars and stroll at liberty amidst the 
honeycombs as though they were daughters of the hive. 
The mere fact that they bring in the blessed manna is 
evidence of their friendly intentions and future devotion. 
In days when the flow of honey is at its height, the hives 
are bathed in an atmosphere of friendliness. Once the 
workers have set off for the harvest, their hives may even 
be interchanged without provoking misunderstandings, or 
acts of violence and cruelty, which at any other time 
would be the infallible result of such confusion. Once 
the nectar is flowing in abundance, all the hives are com- 
mon to all the workers, united, as they are, by the 
solidarity of the fragrant vintage. 


4 


We divine rather than realise the difficulties which 
confront the plunderers in the course of their raids in 
search of nectar when we reflect how sparingly the 
flowers provide it and what strange obstacles stand in 
the way of their persistent and meticulous labours. 

In order that the sap may flow in abundance from the 
root to the flower, and there give rise to the saccharine 
exudation, many conditions are essential, which do not 
often occur simultaneously. The plant imbibes moisture 
from the soil: therefore the soil must be moist. It is 
drawn upwards, toward the top of the stem, toward the 
foliage and the flowers; and its ascent is facilitated and 
stimulated by its exhalation, by day and night, and by its 
evaporation, due to the action of chlorophyll and sun- 
light. The sap is compelled to traverse cells in which 
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the plant stores its reserves of sugar, in order to transport 
these reserves, and to become saturated with them. It 
is therefore a matter of importance that the flowers should 
be fully open and ready for fertilisation; but they must 
not as yet have attained maturity, for then the nectaries 
begin to fail and wither. The sun must not be too fierce 
nor the air too dry, or the nectaries will dry up; and they 
must not be flooded by the rain, as this would check the 
filtration of the sap which by osmosis is drawn to the heart 
of the bracts at the base of the ovaries. All these condi- 
tions must co-exist to insure the production of nectar— 
which, after all, does not amount to more than a few cubic 
millimetres per blossom per hour: a soil which is not too 
dry, a vigorous plant, adult flowers, a curtain of clouds © 
to veil the sunlight, a moist wind from the south-west or 
south, and a calm, warm, rainless day. It may seem that 
the concurrence of all these conditions is almost impos- 
sible. But the impossible is realised at certain rare mo- 
ments in the course of the year, which does not always 
yield one full day of abundant nectar; and the Bees, 
whenever opportunity favours them thus, rush off in all 
directions to gather the miraculous harvest. 

They know that time is fleeting, that the first blushes 
of dawn and the last farewell of the purple twilight mark 
the most favourable moments, so they hasten forth with 
all possible speed and delay their return to the last pos- 
sible moment. 

They do not allow themselves to be enticed from their 
path by those great clustering heads of blossom which 
are like enormous nosegays tied upon a stick rather than 
flowers, or led astray by the most conspicuous and highly 
coloured blooms. The ox-eye daisies, whose constella- 
tions sprinkle our green turf with their white stars, the 
buttercup, whose gold gleams with a gloss like that of 
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enamel, are forsaken, while all but invisible flowers like 
those of the raspberry and the wild mulberry receive re- 
peated visits. The roses are magnificently arrayed and 
the fragrance of their breath is divine—which is why all 
the poets, grossly deluded, even to Lamartine, show us 
“the greedy Bee upon the petals of the rose”; for the 
flowers of our gardens and glass-houses are more brilliant, 
more magnificent, and exhale a headier fragrance; but 
their deceitful beauty does not conceal the slightest trace 
of nectar; they are sterile, for man’s artificial attentions, 
while developing their beauty and their charm, has dried 
up the miraculous spring within them. The honey-get- 
ters seek out the humblest and most modest of flowers. 
Their preference is given to those colourless blossoms, 
with scarcely a trace of scent, which conceal, in the re- 
cesses of their trivial and unattractive petals, the bead 
of moisture, like a liquid beryl or opal, on which their 
hearts are set. 

Among the thousands of plants comprised in the flora of 
their native country, there are perhaps but thirty, or at 
most fifty, which yield an appreciable crop of nectar. 
These they instinctively choose, seeking them out on the 
slopes of the hills, in the midst of the bogs or marshes, 
and in the roadside ditches where they hide, at the mo- 
ment when the porous cells of the nectaries are perform- 
ing their incredible feats of alchemy. 

In the loneliest wilderness there are tiny oases, sown 
far apart by the hazard of the winds, or the whim of a 
capricious climate. The Bees never lose their way in 
barren solitudes; they are careful not to waste their time 
at a season when time is precious to them; they fly 
straight for the oasis that shelters the thousands of liv- 
ing springs, from which no crystal flood pours forth, but 
a moisture whose particles are fine as dust, which oozes 


202 The Mystery of the Hive 


sparingly and imperceptibly, and is perhaps capable of 
producing, in a whole day, one single drop of the big- 
ness of a mustard seed. 


5 


Thus the distillation of the fragrant dew takes place, 
secretly and sparingly, on the surface of the honey-bear- 
ing nectaries. But the gathering of this harvest is be- 
yond expression difficult and protracted; so frail is the 
insect that imbibes the nectar, so fragile the instrument 
that bears it to the hive. 

The shifts and devices, the ingenuity, the fatigue which 
the Bee must perform, display, or endure in order to fill 
her crop, are past all imagining. Her task is a hundred 
times more arduous than that of a prospector for gold. 
Sometimes, when the harvest is poor, she may visit twenty 
or thirty blossoms in the space of a single minute, because 
she has drained them immediately. On each of her ex- 
peditions her successive searches occupy at least ten min- 
utes, and sometimes three or four times as long, to be re- 
warded, in the end, by a very indifferent amount of plun- 
der, the total yield of the three or four hundred blos- 
soms rifled being a drop of nectar scarcely more visible 
than the point of a needle. Apart from this, the time 
in which a given amount of nectar can be brought to the 
hive varies according to the individual worker and her 
age. I have seen black Bees drink a brimming saucerful 
of honey in five or six minutes, while Italians, who are 
supposed to be more active, had to give ten or twelve 
minutes to the task. None of them would abandon the 
coveted booty until they were full to repletion; once full, 
they would not even tarry to recover their breath for a 
moment before setting out on their homeward journey. 
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So great is their love of flowers, and so great the honour 
of producing honey, said Virgil, who by instinct lit upon 
the appropriate phrase. 

When the Bee sets out in her return from the flowers to 
the hive, her full load, should it reach the extreme limit, 
which it very rarely does, may amount to a weight of 
one-fifth to one-quarter of a grain. She may, under very 
exceptional conditions, make a score of expeditions in the 
course of the day, each of which may well involve as 
many as a hundred visits to the different flowers. We 
may now estimate the number of raids and expeditions 
necessitated by the importation of ten to fifteen grains 
of nectar. And this figure must be multiplied by five or 
six thousand in order to account for the enormous quan- 
tities of liquid plunder warehoused on certain red-letter 
days. 

For it happens not infrequently that the hive, placed 
on a weighing-machine, will testify, in the space of ten 
or twelve hours, to an increase of weight which may 
amount to ten or twelve pounds. This limpid flood 
amazes the imagination that seeks to analyse it, as bor- 
dering on the impossible. All calculations, indeed, are 
approximate, and less than the truth; for they have, as 
basis, only the vaguest, most variable results; since the 
circumstances undergo so many changes, and may so 
quickly become less favourable under the influence of 
countless complex factors, that we must be prepared to 
accept even more stupendous figures. 

In short, a single pound of nectar necessitates millions 
of visits to the heart of the flowers; and even so it will 
not represent, in matured honey, much more than a fourth 
of this weight. The store of honey in a hive seems noth- 
ing short of stupendous if we consider the multiplicity 
of infinitely small contributions of which it consists. 
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How many different nectars, how many flowers, how 
many scents, the intimate and secret emanations of the 
fragrant spirits of lavender, borage, bilberry, or thyme 
have contributed to form the substance concentrated in 
the microscopic ocean contained in a scruple of honey? 


6 


For nectar, as it is when collected from the myriad 
blossoms of spring, in their secluded haunts, by the tire- 
less plunderers—this nectar, to amass the tiniest particle 
of which costs them so much toil—has a very different 
consistency from the matured honey contained in the 
sealed barrels of the waxencomb. The sugar is too greatly 
diluted. This flood of nectar must’grow thicker, denser, 
must be concentrated by evaporation, in order that it may 
be kept for long periods without undergoing fermenta- 
tion, and without encumbering the hive with its limpid 
mass. When, in the salt-making season, the tide has 
been allowed to fill the vast reservoirs of the salt-marshes, 
where it lies stagnant, a shallow sheet of brine that covers 
enormous surfaces, we have only to wait for the wind 
and the heat of the sun to do their work, to cause the 
evaporation of the excess of liquid, before gathering up 
the salt, which slowly crystallises out in the mother liquor. 

Almost the same thing happens in the hive, in order, 
as Sully-Prudhomme has said, “to transform the fleeting 
fragrance of the ephemeral flower into a lasting savour.” 

On returning from the harvest the Bees distribute their 
nectar, in a shallow, glistening layer, over as many combs 
and as many cells as possible; for, being too watery, too 
dilute, it must now be reduced to one-fourth of its initial 
weight and one-third of its initial volume. They, too, 
have only to wait for its concentration before decanting 
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it, drop by drop, and finally storing it in their thousands 
of casks. But here, to be exact, it would not be enough 
merely to leave the work to time. The sunlight never 
finds its way into the golden intricacies of their home, 
with its cloistral shade, and even the wind is hardly 
wafted thither upon its invisible wings. It becomes 
necessary to provoke and accelerate the intervention of 
the elements, which we can do no more than watch as 
idle spectators, when we watch over the production of 
salt.? 

The Bees, then, are obliged themselves to expel the 
excess of water from their nectar. We have already 
seen that they eliminate some part of it while on the 
wing, returning to the hive; but the bulk of the work, al- 
most all of it indeed, remains to be accomplished. The 
rapid and active evaporation of water from the honey- 
combs under the currents of air whose flow is maintained 
by the Bees is of far greater importance. It will cost 
them a week, or perhaps ten days; ten days and ten 
nights of assiduous toil and fatigue. The diurnal evapo- 
ration, and the nocturnal, which according to scientific 
estimates ought to be twice as rapid, acting upon a liquid 
of increasing density—that is, in the face of increasing 
difficulties, often aggravated by the humidity of the sur- 
rounding atmosphere—is wholly and solely the result of 
the unaided efforts of harvesters metamorphosed, for the 
occasion, into ventilators. 

During the night the weight of the day’s contribution 
may be reduced by one-fourth. Thus, as much as two 
pounds’ weight of water is carried off, drop by drop— 
though in speaking of a drop we are grossly exaggerat- 
ing—in the shape of an exhalation, charged with invisible 


1 Such salt-works would exist for the most part, on the Mediterranean 
coast of France, where the tide rises only a few inches. B. M. 
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vapour, by the air that flows across the surface of the 
frames, touching them, in passing, with an imperceptible 
caress. And here again are figures which impress the 
imagination. How many vibrations of the Bees’ ‘nimble 
wings, narrow as canoe-paddles, are required by these 
tens of thousands of grains, these millions of drops of 
water, imperceptibly absorbed by the stream of air 
which they set in motion, and keep flowing? What a 
Danaidan task do these indefatigable workers perform, 
through the long hours of the night when all the world is 
resting; when all are asleep, save only their troubled little 
selves, anxious, vigilant, and unresting! 


7 


While the water is evaporating from the nectar in the 
form of an impalpable mist, a chemical transformation 
is accomplished, under the influence of the invertin con- 
tained in the saliva which the Bee has mixed with it in 
her crop. The saccharose is split up into dextrose and 
levulose, two different aspects of sugar which render it 
susceptible of alcoholic fermentation, should it come into 
contact with brewer’s yeast. 

Day by day, hour upon hour, the nectar is becoming 
thicker and more solid. Limpid as spring water to begin 
with, it insensibly becomes heavier and less liquid, like 
a viscous oil or a syrup. In the end, it attains a weight 
of one and a half times its volume of water. 

It is now mature, and may be removed to its final 
situation, by a process the reverse of that followed in the 
case of wine when “laid down” in the cellar; that is, it 
may now be transferred to the tops and sides of the 
combs, to casks which are capable of holding the stupen- 
dous quantity of a scruple of honey apiece; in hexagonal 
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phials, that is, made rather deeper for its reception, whose 
open ends are tilted slightly upwards, in order to retain 
it, in the heart of the great cellar where thousands of 
amphore, absolutely similar, lie side by side, mutually 
supporting one another. 

By what exquisite and sensitive sense of touch, infal- 
lible as a perfect laboratory appliance, do the Bees de- 
tect the fact that the honey has acquired the requisite 
density?—that it can henceforth be kept hermetically 
sealed, in its slender flasks, perfectly staunch, like a wine 
that has completed the process of fermentation and may 
be left to mature in the cool darkness of the cellar? By 
what peculiar scent, what exact and assured sense of 
taste, like that of an accomplished gourmet, do they recog- 
nise the precise degree of maturity, the correct flavour? 
By what test, unknown to our senses, do they satisfy 
themselves that it is no longer liable to change, that it 
may now be kept without fear of its crystallising, or be- 
coming more liquid, although it is so greedy for the 
moisture, that v ould increase its fluidity, and then decom- 
pose it, and that it may now be laid down in the cellar 
with perfect confidence? We do not know. One thing 
is evident: the honey which the Bees finally seal up, 
whatever may have been the liquidity of the nectar col- 
lected and the proportion of water contained therein, is 
always of precisely the same density. 

For the moment all is done. The harvest of honey is 
over; or rather, if we are to believe certain writers, the 
Bees take one last precaution before sealing it and laying 
it down in their cellar, or perhaps one should say in their 
communal warehouse. 

It has been discovered that honey contains a fairly 
perceptible trace of formic acid; that substance which, 
in the poison of the Bee, is mixed with certain alkaline 
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secretions, in order to infuse into the blood of the wound 
made by the sharp-pointed sting the characteristic and 
malignant pain, the throbbing and quickly spreading 
sensation of burning. Do the Bees, those amazing chem- 
ists, know of or divine its antiseptic properties—do they 
know that the smallest quantity of formic acid will pre- — 
vent or arrest any tendency to fermentation simultane- 
ously purifying their honey and affording immunity from 
deterioration? It really looks as though they em- 
ploy formic acid in order to prevent any future deteri- 
oration of the honey whose preservation is so essential 
to them. 

As for their method of employing it, the experts are 
here in conflict. Some say that at the moment of seal- 
ing the cells of their storehouse the workers instil into 
each, by inserting their sting, a tiny drop of this power- 
ful and subtle antiseptic. Others, asserting that even 
this tiniest drop would contain far too much formic acid, 
and having discovered that this acid is present in the crop 
of the nectar-gatherer, believe that she mixes it with the 
nectar which she collects at the moment when her saliva 
adds to it the necessary trace of invertin; in which case it 
would be secreted by one of those microscopic glands 
whose wonder-working clusters subject to so many in- 
finitely slight yet complex influences the infinitely min- 
ute amounts of nectar collected. After all, it matters 
little. One thing is certain: that formic acid, mixed 
with honey, preserves it and protects it from deteriora- 
tion. It also adds to the mellow sweetness of the sugar, 
to the aroma, the lingering fragrance of the blossoms and 
the tang of the soil from which it is derived, and to that 
subtle bouquet compounded of a thousand scents and 
savours, all crystallised and intermingled, a certain health- 
giving principle, which makes honey something more and 
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something better than a delicious food: which makes it, 
indeed, an elixir of health and a remedy. 


8 


When, by successive removals, the Bees have decanted 
the nectar of those cells in the centre of the hive, and 
in the neighbourhood of the entrance, where it was 
slowly maturing, into those cells in the upper regions of 
the hive in which it will henceforth remain, they proceed, 
as the waxen barrels are filled, to close them, to seal them, 
in order to render them inviolable. 

Hence the wax-makers set to work, hanging in a little 
loop from the top of the combs. And one by one, to the 
margin of the empty cells, they bring a particle of the 
virgin and immaculate substance called forth and won 
by their protracted ecstasy. These particles of wax are 
piled one upon another, gathering strength from one an- 
other as they “set” or harden. A hexagonal ring sur- 
rounds and crowns the six long panels of each cell; the 
ring grows thicker, and in developing it invades and 
diminishes the opening, until it is reduced to a mere 
speck, through which the honey glistens like a drop of 
pure, sparkling water. 

Just one more drop of honey is added, and the cell is 
full to overflowing. A hundred Bees ascertain by dip- 
ping into it the tips of their flexible tongues, that the mo- 
ment has come, and that all is ready. One last daub of 
wax, one last stroke of the trowel—that is, of the man- 
dibles—and the amphora is hermetically closed; the lid 
is completed. 

This lid is flat and is sometimes depressed a little at 
the centre, and wrinkled by small, winding veins. It is 
white, a spotless white, which allows us to divine, so trans- 
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lucid is it, the semi-liquid which it protects. It is thin, 
having barely the thickness of those silken petals which 
the most delicate blossoms seem to weave out of sunbeams. 
The workers who will henceforth tread it underfoot, 
like part of a patch-work rug whose pieces, sewn together 
in the fashion of a mosaic, form a fragile yet flexible 
carpet, will feel it give beneath even their light steps. 
Making their way through the darkness they will expe- 
rience the pleasure of feeling quite close to them, indeed 
all but touching them, on the further side of the lace-like 
waxen fabric, the ocean of honey which they have so 
carefully decanted into their diaphanous amphore. 
Around the first cell thus closed and sealed the tiny 
lids become more and more numerous, until they touch 
one another, forming a continuous seal. This presently 
invades the whole surface of the comb, and of the neigh- 
bouring combs as well, which were formerly riddled by 
deep pits, but are now covered by two continuous walls, 
on either side, parallel with the foundation of the cells. 
The honeycomb has now the appearance of a thick slice 
cut from a large loaf of bread. And it is really a loaf— 
not of bread, nor yet a sugar-loaf, but what we might 
call a honey-loaf—since it is actually filled with honey, 
whose close and compact mass is distributed, and in- 
finitely subdivided, by fragile partitions of imponderable 
wax. 
It was the custom of the Romans to build enormous 
tombs, whose walls were pierced by a multitude of cells, 
each intended to contain the funeral urn of some in- 
dividual member of the family, a veritable tribe in point 
of numbers. Each of the combs in the hive is such a 
wall. But the gloomy vaults hollowed out of these walls, 
which one by one are filled and closed, are not intended 
to preserve the lifeless ashes of bygone generations. 
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They preserve the nutritious manna which will feed the 
generations to come. They are stored, not with the 
remnants of dead insects, but with provisions for the 
future and the inexhaustible germs of life. The hive is 
a vast columbarium whose walls, which all but touch 
one another, are hollowed out on either surface, and are 
susceptible of limitless multiplication. 

For however abundant the reserve stores rushed into 
the hive in anticipation of stormy weather, the surplus 
will never seen sufficient to our indefatigable honey-seek- 
ers, overtasked and exhausted by their arduous labours, 
yet never satisfied, being obsessed by the desire to con- 
tinue for ever their magic rites. If the weather is fav- 
ourable, if they have sufficient room, they will always, 
even in the winter, continue to lay down fresh vintages 
in the innumerable amphore that still lie open on the 
ten, twenty, or more combs contained by the hive. So 
insatiable is the consuming desire of our honey-getters 
to imbibe, from their delicate and subtly-tinted petals, 
the spirit that emanates from the flowers during the long 
days of sunlight, during every vivid hour of the magical 
summer. 


9 


Thus the manufacture of honey is completed; thus is 
accomplished one of the most wonderful tasks under- 
taken in the hive. 

What a world of legends, what fabulous ecstasies, 
what wonderful alchemy is evoked by the one word— 
honey! 

This substance, limpid and fragrant, appeared so in- 
comparable even in the dawn of humanity that man im- 
agined it to be a food predestined to the gods. Having 
been made for them, only they could have given it to 
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the earth. The Bees—and already their fame was con- 
siderable—were but so many picked workers, commis- 
sioned by the gods to make it. It seemed impossible 
that a mere frail insect could have endowed a particle 
of matter with such wonderful powers of attraction, such 
healing balms and delicate savours.. The sum of all that 
was richest and finest in Nature, honey soon became the 
universal panacea. For ages it remained the all-power- 
ful and infallible remedy, long before the days when the 
empirical medicine of the Middle Ages was groping its 
way in the dark. Fermented and sparkling, it became 
the drink of the gods, the sacred hydromel of the 
Eddas and the Sagas, and in ancient Greece it was the 
miraculous nectar with which the Argonauts provided 
themselves, and which they poured forth in generous 
libations on the waves of the favouring sea. Mixed, by 
the Romans, with their wines, it gave them body, while 
lending them a little of its fragrance and beneficent 
savour. 

How should our modern scientists, whose calculations 
shatter the most exquisite dreams of the poets, express, 
in any frigid formula, “this work, this labour of the 
golden Bee,” as Euripides sang? They will tell us that 
honey is a liquid containing eighty per cent. of sugar, or, 
to be exact, of glucose or grape-sugar, dissolved in twenty 
per cent. of water; that the mixture is almost uniform 
in composition; and that when exposed to a current of dry 
air it crystallises more or less rapidly, accordingly as it 
comes, for example, from colza or from sage, and this 
might, perhaps, be accepted as a definition of honey, if, 
in order to define a flower, it were enough to number its 
petals, or if, to represent a beautiful body, it were enough 
to catalogue or describe its organs. In any case, they 
cannot convey any conception of what honeys are, for 
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these are as numerous as the shades of the rainbow, and 
as varied as the scents of earth. 

Just as every flower wears a particular colour so every 
honey has its individual tint. That adopted by the 
greater number of honeys is white. But these honeys 
might well be classified in an ascending scale of sumptu- 
ous whitenesses, extending from milky white to whites 
containing a tinge of green or yellow, and to grey; for so 
it has been ordained by clover, sainfoin, honeysuckle, 
borage, ivy, and lime—that is, the silver lime, not the 
wild lime or the common lime, for their chosen colour is 
a dull orange. Beside the honeys of the sloe and the 
cherry-tree, delicate as their blossoms, and flushed with 
a delightful rose, like that of the dawn, the honey of 
thyme and colza glows with a vivid gold or a blazing yel- 
low. The gloomy pine-tree distils a honey-dew of as 
deep a green as the leaves that exude it. The blue corn 
flower yields a nectar of a light green, which in course 
of time fades to white. Some trees, and some herbace- 
ous plants, weep tears of mourning from their nectaries; 
those of the larch-tree are brown and those of the chest- 
nut a blackish brown, while those of the buckwheat and 
the giant heather a brown shot through with a vivid 
red. 

Ever since there have been poets in the world it has 
been customary to assert that honey is yellow. The 
poets are quite right, for as a general thing it is true 
that honey is yellow, and the gamut of its tints, rich al- 
most to infinity, is blended with this golden hue, the 
most general of all. It is simply the product of a hun- 
dred, of a thousand individual tints; just as the flavour 
of honey, thanks to the industry of the Bees, who com- 
pound it by uniting the saps of many different flowers, 
is nothing more than the admixture of their individual 
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flavours, or, if you prefer it, their resultant. It baffles 
analysis. 

Could one have imagined, for example, that the nectar 
of buckwheat would exhale a powerful odour, while that 
of the trigonella is nauseous, and that of the box, bitter? 
—while that of the briar, like that of the eucalyptus, is 
pungent and aromatic, and that of the horse-chestnut 
acrid? One does not think of such a thing as repulsive 
honeys; yet such things do exist. But they form only an 
infinitesimal portion of all the existent honeys, being lost 
in the overwhelming flood of delicious and ambrosial hon- 
eys which the Bee stores in her hive. Their unpleasant 
scent and flavour are more than merely attenuated; they 
are drowned in the exquisite honeys of sainfoin, lavender, 
mint, marjoram, sage, thyme, rosemary, honeysuckle, 
orange—the honeys of a thousand different plants which 
grow luxuriantly all over the countryside. All these the 
Bees have stored in liquid form, even to that of the 
pine-tree, which carries with it a fresh and aromatic whiff 
of resin; as though to make accessible to all our senses 
the many different attars, humble or imperious, the es- 
sential perfumes of each of the blossoms that secreted 
them and offered them on the surface of its nectaries. 
All retain and all surrender the aromatic exhalations each 
of them has received from the fragrant spirit of a flower. 
What a beautiful poem without words is a drop of honey! 
The smallest drop is a mighty and harmonious symphony, 
a chorus of warmth and light, in which the most delicate 
tints, the subtlest perfumes of the thousands of blos- 
soms which have assisted in its creation shine and sing in 
a general harmony. 


CHAPTER 11 
THE SLAYING OF THE SUITORS 
1 


While June saw the beginning of that abundant sow- 
ing of eggs which peoples the hive, and with July came 
the limpid harvest of the great crop of honey which the 
colony stores up for its future nourishment, the tri- 
umphant progress of summer marked in the heavens a 
loftier and wider orbit. And now follows August, with 
its burning heat. All day the sun looks down upon the 
earth, climbing, in the radiant noontide, almost to the 
zenith. The dog-days are drying up the sap of the plants 
and trees, till they and their drooping blossoms swoon 
with lassitude and languor. 

In our hive, in which the oppressive heat of summer 
seems reflected on every hand, until the very air is glow- 
ing like the breath of a furnace, the daily harvest has 
dwindled almost to nothing. The few drops of nectar 
brought in can scarcely make any perceptible difference 
in the reserve stores of the hive. The glorious days of 
abundance are seemingly things of the past. 

In addititon to the workers, who gather together in 
idle groups, when once the brief hours of morning, that 
bring their gift of honey-dew, are over, assembling on 
the alighting-board of the hive, as though discouraged 
by finding nothing more in the hearts of the flowers, or 
stricken by the waves of heat which pour downwards 
from the depths of the blue gulf above them, there is— 
inconceivable mystery!—a whole tribe, a whole caste of 
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privileged beings, who have not even an excuse for their 
inaction, and who think of nothing, in the midst of the 
universal distress, but of*singing or picking quarrels in 
the golden light of the passing hour. They alone still 
venture to issue forth of an afternoon, in a frolicsome, 
heedless crowd, or to hover for some few minutes above 
the scorching, swooning countryside. 

These are the males, the drones. 

Many of them, probably because they had nothing 
better to do, accompanied the swarm when it migrated. 
Since the month following the installation of the colony 
other drones have been born by legions in the cradles of 
the hive. For, from her very first days in the new hive, 
the queen, who was fertilized long ago, and, like all 
mother Bees of a certain age, was tending more and more 
to lay eggs in the larger cells, proceeded to lay male eggs, 
which received the same care and attention as those which 
would give birth to the laborious daughters of the hive. 

The batch of drone’s eggs developed normally side 
by side with the rest, but it called for more room and 
more time, as though, from the very first, Nature had 
bestowed certain high prerogatives upon the innumerable 
and ephemeral princes of the blood. After the incuba- 
tion of the egg the larve are abundantly fed for six 
days, and they take two days longer than those of the 
worker Bees to change into the nymph. The produc- 
tion of the perfect insect demands at least twenty-four 
days, as against the twenty-one which suffice for the 
worker. The pap given to these larve, favoured at 
birth and during life, is richer, containing more albumen 
and less sugar than the normal diet. Each individual 
grub is given at discretion the enormous amount of seven 
to eight grains of honey and pollen. To rear a thou- 
sand drones requires as much space and nourishment as 
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would rear fifteen hundred workers—and much more 
patience. 

But now, suddenly, the laying of male eggs ceases; the 
fragrant dew of the nectaries has dried up, for a parch- 
ing east wind has drained the flowers of sap. But the 
laying soon begins afresh, three or four times in succes- 
sion, on days when the flowers again begin to distil the 
fragrance of their heart’s blood. Accordingly, the ap- 
pearance of the male Bees always follows the flow of 
nectar. By a striking coincidence, following a precise 
and parallel curve, it is suddenly interrupted and as 
suddenly increased as though to mark the interruptions 
and increases of the divine flood which is poured into 
the hive by the joyous plunderers as they fly to and fro 
in eager haste. And the eggs laid during these prosper- 
ous seasons continue to develop in the warm recesses of 
the frames, until their occupants are transformed, when 
they at last escape from their pale winding-sheet, on the 
approach of the twenty-fourth day, into fresh suitors for 
the queen’s favour. 

To one hive in which they thus made their appearance 
they brought a singular heritage. The workers, and 
even such queens as are born, share this heritage with 
those who have engendered them. They remain, like so 
many aliens, outside the family, the race which has 
adopted them, never quite embracing its character, tradi- 
tions, and manner of life. For—and it is parthenogenesis 
that furnishes us with the explanation—if, for example, 
the father is of Italian race, and the mother a daughter 
of the old black strain which is native to our country, 
they will possess none of the golden splendour, the 
vivacity, and beauty which Virgil admired amidst the 
smiling plains of Lombardy, or by the shores of the blue 
Adriatic. They are, and remain, of the pure black race. 
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It was this fact that a Bee-keeper who possessed a 
pretty wit sought to express in a humorous phrase which 
is less fantastic than it seems: ‘The drone is always 
half an orphan, for his father, who is not in reality his 
father, always dies before he himself is born. He never 
has any real sisters, since the father of the female off- 
spring of his mother is not his father; for that matter he 
has only one grandfather, and can never make the ac- 
quaintance of his own children.” 


2 


This is what M. Maeterlinck has to tell us of the 
drones: ‘They wear a helmet made of huge black beads, 
two lofty, waving plumes, and a doublet of tawny velvet, 
shot with moving lights, like the Golden Fleece of heroic 
legend: a fourfold mantle, rigid and translucid.” 

These words might well lead us to imagine a splendid 
creature, richly endowed with charm and magnificence, 
something after the fashion of a Stag-Beetle, a Rose 
Chafer, or a Gardener-Beetle, a Carabus, with iridescent 
or golden wing-cases, or even a Sphinx-moth. He is 
nothing of the kind. The drone has the outward appear- 
ance of a big, unshapely Fly, heavy and ungraceful. His 
thick, hairy pelt shows glimmers of dull gold, but there 
is no gloss upon it, no glint of bright high lights. The 
large abdomen, heavy and blunt at the extremity; the 
deep thorax, even bulkier than that of the queen, and 
furnished with powerful muscles; the round, massive 
head of this thick-set insect forms a strange contrast 
with the slender elegance of the mother, and the buoyant 
aspect of the worker, the graceful outline of her body, 
her nimble movements, and the alert intelligence of her 
sharply-pointed, inquisitive little head. Of stronger 


The Slaying of the Suitors 219 


build, he weighs twice as much as the worker Bee. Be- 
side her he is a loutish fellow, a barbarian, who seems 
still more uncouth because, in a strictly regulated and 
extremely industrious community, he is doomed to re- 
main without influence or employment. 

As a matter of fact, he does not possess a single im- 
plement of labour. He knows nothing of the sting which 
might defend his great, foolish body. His legs, which 
are very short, have neither baskets to hold pollen nor the 
strongly-made forceps which would permit of varied and 
manifold uses. His tongue, shorter even than that of 
the queen, is incapable of pilfering the smallest drop of 
nectar. Not for him the life of a worker in the busy 
factory or a toiler in the many-coloured fields of harvest; 
and in the home of beauty he is not even an ornament. 
He is nothing but a superfluity, an embarrassment. Do 
not let us, however, regard him as one disinherited by 
Fortune. Nature has endowed him with unheard-of gen- 
erosity and profusion, in view of the sole function which 
devolves upon him, as though he were a favourite who 
must play the leading part. His organs are gifts of in- 
comparable value. For flight he has two pairs of power- 
ful wings, which are fastened together by innumerable 
hooks; four powerful pinions, strongly built, giving a 
considerable spread of sail; and although the drone’s 
brain is infinitely less developed than that of the worker, 
his senses attain a wonderful acuteness. His antenne, 
which rise from his head like aigrettes, consist of thir- 
teen joints instead of twelve and contain ten times as 
many olfactory cavities as those of the queen and seven 
times as many as those of the worker, are apparently 
endowed with a far more delicate sense of smell. His 
composite eyes possess, according to Cheshire, more than 
thirteen thousand refracting facets, which would seem 
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to bear witness to amazing powers of vision, being twice 
as numerous as those of the worker and three times as 
numerous as those of the queen. They are so enormous 
that they have pushed the ocelli, or single eyes, forward 
until they form a small triangle on the fore part of the 
head; brown and convex, they enclose almost the whole 
of the face like a bulging mask, and are joined together 
on the crown. 

Again, on reading Maeterlinck’s description one might 
suppose that the drones are at least magnificent fighters. 
Alas, they are merely curious monsters, and superfluous, 
insignificant fathers. The drone’s movements are heavy; 
he waddles or crawls rather than walks; his method of 
progress is to blunder straight forward with lowered head, 
staggering under the bulk and weight of his massive 
person. On taking flight he displays none of the grace 
of the worker, who darts forward and glides away half 
secretly, like a streak of yellow light. When he settles 
it is not with the lightness of a rose-leaf, lovingly relin- 
quished by the wind that has borne it upon its pinions. 
He flings himself violently forward, with head out- 
stretched, like an irresistible whirlwind, describing fan- 
tastic and irregular circles; he does not float in the air, 
but rather dives through it, with legs outspread, the ab- 
domen hanging vertically, like a dead weight; he does 
not alight, but falls, as a rule clumsily, grotesquely em- 
barrassed by his weight, hampered by his slowly moving 
legs, pitching forward and staggering before he finally 
finds his feet. Everything about him, down to the dron- 
ing sound of his flight, contributes to give him an uncouth 
and clownish appearance: the buzzing of the workers has 
a trumpet-like note which may move up or down the 
scale, piercing as the pure vibration of a fiddle-string 


The Slaying of the Suitors 221 


lightly touched by a bow; but the drone sings a plain 
song which has a deep-toned, grumbling quality, a murmur 
persistent and monotonous as a tiresome and ridiculous 
refrain. 


3 


In the hive the drones lead a quiet life, exempt from 
anxiety and alarm. The thought of the future does not 
perturb them: for them it is out of mind. “Sufficient 
unto the day is the evil thereof.” . . . Patient and inof- 
fensive, peaceful and compliant, it may be that they know 
that they are harmless; or rather, since their heavy wits 
are wholly concerned with material things, and happi- 
ness, they say, gives rise to benevolence, they lead a 
placid existence, and are perfectly contented so long as 
their stomach is comfortably replete, and so long as their 
protracted spells of somnolence are undisturbed by un- 
pleasant dreams. 

Their usual position is on the outer combs, at the top 
of the frame, where the waves of movement and excite- 
ment die away; near the vats, glistening like crystal 
mirrors, in which the fragrant essences of the flowers are 
stored. Their sole preoccupation is to avoid being jostled 
by the bustling workers, who are completely absorbed in 
their task. At the most they venture now and again 
amidst the laborious crowd, losing their way, understand- 
ing nothing, seeing nothing, never disconcerted, but mov- 
ing forward with their moody, loitering gait. Usually 
motionless, they sleep all night and almost all the day; 
or perhaps they are only wrapped in a vague, oppressive 
day-dream. At most, at certain moments, they may wake 
with a start, as though their dream evoked the memory of 
cells filled to the very brim, into which they could easily 
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plunge their short tongues, or gluttonously fill their crops; 
but for the rest of the time it holds them sunk in the 
blessed sloth of untroubled digestion. 

Toward noon the burning rays of the sun, which pours 
its liquid gold through the door of the hive, flood their 
great eyes with light and rouse them from their torpid 
sleep. This is the appointed hour when the drone awakes 
to activity, for the great business of the day; for the 
glittering processional, the noisy evolutions, and aimless 
flights through the gardens, over the flower-beds and 
across the meadows. With their gaze still dazzled and 
bewildered by their recent sudden awakening we see them 
appear on the threshold. And now they have taken 
flight, buzzing as with one voice, to loiter and linger at 
will all through the afternoon. 

“They make a terrible ado,” says M. Maeterlinck, in 
picturesque but somewhat exaggerated phrases, “thrust- 
ing aside the sentries, upsetting the ventilators, colliding 
with the workers, as these return to the hive, bearing 
their modest plunder. They have the busy, extravagant, 
and intolerant bearing of indispensable deities, who 
noisily leave the hive in pursuit of some great purpose 
unknown to the vulgar. One by one they leap into space, 
glorious and irresistible, and proceed quietly to alight 
on the nearest flowers, where they slumber until the cool- 
ness of evening recalls them to themselves. Then they 
return to the hive in the same irresistible whirlwind, and, 
still full of the same lofty and mysterious purpose, they 
rush to the cellars and plunge their heads to the neck into 
the casks of honey, filling themselves like wine-skins in 
order to restore their exhausted powers, and returning, 
heavy-footed, to the kindly sleep, dreamless and 
without a care, which receives them until the next 
meal.” 
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Wrapped in the careless indolence of the wealthy pasha, 
the drones must await the eventual mating, at which only 
one among them can hope to be the chosen consort; one 
alone having the good fortune—but only in certain years 
—of playing a useful part. But to all appearances they 
give no thought to the matter. Our queen, who is a 
mother, and has been fertilised for the term of her life, 
is already adult, since she has led a primary swarm, al- 
though as yet she shows no signs of age. One thing is 
certain: she will not be replaced this year; no golden 
cradle holds in its depths a royal virgin approaching 
adolescence. No colonising swarm will leave the hive 
before the coming spring. Apart from some unforeseen 
accident, cruel but infrequent, resulting in the death of 
the sole mother of the hive, our drones will never be in- 
vested with the great and fatal honour of assuring the 
perpetuity of the race. 

What are we to make of the extraordinary tolerance 
which allows these aristocrats to dwell in a communist 
society, which supports so many of these expensive fiouse- 
mates, in absolute idleness, in the heart of the hive, where 
all seems so admirably organised for labour, domestic 
thrift, and the future of the tribe? Incapable of collect- 
ing the summer’s wealth, lavished in perfume and nectar 
beneath the vast, overarching dome of azure, incapable 
alike of storing it, concentrating it, sealing it, preserving 
it, or defending it, they content themselves with squan- 
dering it at leisure. Mighty eaters are these drones, or 
gormandisers rather, capable of absorbing as much as 
three grains daily of the precious and costly ambrosia. 
Like parasites, they are diligent in wasting the wealth of 
the indefatigable phalanstery, in which they obtain board 
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and lodging without effort and without payment. They 
are an expense, a great expense, but they spend nothing 
in return. Even though we were to allow no more than 
one hundred and fifty grains to maintain them through- 
out life—and this would seem to be considerably less 
than they actually consume—since ten to fifteen thousand 
of these creatures may follow one another in a single 
hive in the course of a single season—this would involve 
the absurd and inexcusable waste of two or three hundred 
pounds of honey, merely to provide subsistence for these 
suitors without hope of success, growing fat in heedless 
indolence and gorging themselves in idleness—these pom- 
pous nobodies, idle and extravagant, these do-nothing 
kings who are not even crown princes. 

Thus argues man: but he takes a short-sighted view 
of the matter. 

To begin with, it should be noted that the drones never 
feed on matured honey; they will die on the special 
combs in which such honey is stored if we debar the 
harvesters from access to them. They require fresh 
nectar, very dilute, and limpid as a dew-drop. And it is 
doubtless this fact which explains why the birth-rate of 
the drones, in direct proportion to the daily harvest, 
rises and falls simultaneously with the latter. 

And we must not too hastily conclude that they are 
useless. We are nearly always wrong when we try to 
catch Nature tripping. Our powers of observation are 
limited; there are whole regions of wonderful and un- 
known things at which we do not even guess. The mys- 
terious unknown is like a vast, black night into which 
we send only brief and timid flashes of light. 

Even in the remotest antiquity drones have borne a 
deplorable reputation. Symbols of idleness and of 
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plunder, they are “thieves” for Aristotle and Pliny and 
even for the gentle Virgil, who calls them “a cowardly 
flock,” “boldly taking possession of the pastures of 
others.” Against them the worker Bees, justly angered, 
fight like valiant soldiers. They cannot be children of 
the hive; they must be strangers who take the hive by 
storm in order to lay their eggs therein. Such accusa- 
tions influenced human opinion for centuries: even La 
Boétie stated that “the useless drones plunder the Bees,” 
and Boileau even describes them as “a barren and cow- 
ardly flock.” 

Until lately the disorderly presence of the drones was 
often quoted as an argument against the foresight and 
sagacity of the Bee. Bee-keepers took pains to destroy 
them, in a spirit of economy, in order to make Bee-keep- 
ing more profitable, only to see the ingenuous creatures 
constantly rearing fresh broods of the enemy. As an 
expedient the large drone-cells were one and all removed 
from the frames and replaced by the normal cells of the 
workers. There was always some corner in which the 
large cradles were built and presently provided with eggs, 
so necessary did it seem to the hive to preserve what 
man declared to be superfluous and dangerous. In vain 
did the Bee-keeper seek by ingenious devices to enforce 
his will upon the hive; in vain did he profess to help the 
Bees by the tyranny of constraint. : 

For the drones—and this is not a paradox—are far 
from being harmful; indeed, they appear to favour the 
prosperity of the community. Despite the theoretical 
calculations which we might multiply to infinity, they 
do not impoverish the colonies in which they are most 
numerous. As a matter of fact, they do quite the con- 


trary. 
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Do they incubate the brood in the absence of the 
workers, who would thus be enabled to leave their posts, 
in order to go harvesting, as some observers have be- 
lieved? This would appear improbable, since their ex- 
istence does not become obtrusive except in the hottest 
months of the year, while their disappearance announces 
the approach of cold winds and sunless days. Does their 
mere presence, manifested in the darkness by the aro- 
matic odour which they exhale, fill their busy world with 
a stimulant, an incitement to labour? Such assertions 
have been made, but without proof. 

The riddle has not been solved. A thousand times, 
however, it has been noted—and scientific observers have 
confirmed the fact—that those hives in which the drones 
are most numerous, in which the workers tolerate and 
respect indefinite numbers of indolent and irresponsible 
parasites, the absent-minded and unconscious suitors of 
a queen whom they will never espouse, are almost always 
the wealthiest: those which are filled to overflowing with 
the incomparable nectar of the summer’s blossoms; while 
those hives in which they are deliberately suppressed, by 
traps and other expedients, which are miracles of in- 
genuity and minute detail, seem for a moment to be dis- 
concerted, but soon resume their accustomed labours, 
without taking in a single grain more than the palaces 
which are swarming with idle favourites. 

Once more the Bee’s logic has won the field as against 
our human logic. Our criticisms give way beneath us 
like an over-fragile scaffolding. Our practical foresight 
must perforce confess itself less capable and less provi- 
dent than the primitive and inexplicable instinct which 
shines with unfailing radiance in the exiguous brains 
of our humble servants. 
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Thus for a long time while two or three thousand suitors 
who lay claim to the impossible office of consort en- 
cumber the hive, which seems heedless of such waste, as 
though it were but a luxuriant prodigality on the part of 
Nature. 

Yet it will happen now and again, during the harvest 
of nectar, that the workers prepare to rid themselves of 
these lusty parasites. Sometimes even the cradles which 
give promise of future drones are laid waste; the plump 
larve and chrysalids are scattered about the threshold, 
having first been carefully emptied of their contents, and 
left to the birds of the air. A passing crisis is enough 
to explain such a measure: a sudden threat of dearth fore- 
told by the folded petals of the flowers. 

But such massacres as these are exceptional. In gen- 
eral the drones lead their monotonous and luxurious ex- 
istence apparently disdaining all labour, until the end of 
August or the early part of September. The company of 
workers remains indifferent to their presence, except that 
their attitude is often sympathetic, for, like affectionate 
sisters, they offer the drones, on the tips of their tongues, 
the nectar for which they beg. 

But before the cooler nights and the paler sun an- 
nounce the approach of gloomy autumn, the precursor of 
frost and cloudy skies, there is suddenly a change. 

One morning the drones, hitherto so generously ra- 
tioned, perceive with amazement that the atmosphere of 
the hive is no longer the warm, peaceful air in which they 
have been used to draw their breath at ease or doze un- 
molested; that the great house is no longer the hospitable 
refuge in which they can move about as they choose, with 
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an easy mind, as in their own home. There is a feeling 
of constraint, of suspicion on the alert: something like 
a secret and restrained sense of anxiety, which is not 
as yet hostility, but foretells it, and can itself no longer 
be described as peace, broods between the ivory-coloured 
screens of the frames, which, embroidered by symmet- 
rical arabesques, give a circular form to the hexagonal 
rims of the cells. 

As a matter of fact, if at this period we open an ob- 
servation hive we are surprised to perceive the drones, 
who used to escape notice, in the centre of small com- 
panies of workers, in whose midst an empty space ap- 
pears. Of old they were wont to conceal themselves; 
they were lost, inconspicuous in the crowd that submerged 
them. But now the workers no longer pass them by un- 
heeding. They sound them in passing with their an- 
tennz, as though smelling them; they repulse them and 
push them out of the way. Some drive them into corners, 
but in an absent-minded fashion, releasing them immedi- 
ately; and after a few steps they resume their barely 
interrupted task. 

As for the drones, surprised by these affronts, confused 
and distracted, they give one the impression that they 
understand nothing of the mystery that encompasses 
them. They withdraw into solitude; they slip away into 
concealment, fortunate if they can find some forgotten 
corner in which their accustomed calm and indifference 
can find a refuge. From hour to hour it becomes more 
difficult for them to conceal themselves. At last, be- 
wildered, and still presenting the same foolish and clumsy 
appearance, they uneasily try to throw their persecutors 
off the scent, climbing and descending the waxen walls 
with heads outstretched, submitting to their inexplicable 
misfortune, and meekly surrendering to the fate which 
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threatens them. Ten, twenty, or a hundred strong, they 
run to and fro at random, finding foothold where they 
can, finally exhausting their persecutors, who as yet do 
not seem to be maltreating them. Or, if opportunity 
favours them, they escape through the door of the hive, 
buzzing like the trail of a rocket, even more suddenly 
than of old, describing a few nervous circles round the 
maternal hive, which they no longer recognize as home, 
and after loitering for a moment they return indoors, 
passing through the ranks of the warders, who are now 
more strict and more suspicious. 

Thus the coming storm is announced. But the drones, 
in their dull minds, are far from suspecting its motive, 
its purpose, or its peril. 


6 


Three or four days later, the persecution of the drones 
having aggravated a rising fever, without being produc- 
tive, so far, of anything worse than incidental acts of 
cruelty, there is none the less a more definite and a more 
precise feeling of resentment in the air. The anger of 
the workers is now casting off all restraint. 

Can this be due to an order whispered by the most 
aggressive of the workers to the community as a whole? 
In any case the unanimity of action which follows is as- 
tonishing. All the workers turn in a frenzy upon the 
pitiable favourites. The peaceable daughters of the hive 
are suddenly seized with exasperation. A strenuous vio- 
lence, an irritability passing into hatred, has awakened 
in them, making them harsh, inflexible, and ferocious. 
They are no longer the indulgent, serene, hospitable 
workers of yesterday. 

For now the terrible weapon is brought into use. The 
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sharp-pointed sting emerges from its sheath, swift, flexi- 
ble, and quivering, with a tiny drop of venom forming 
upon its point. And the good-tempered, boorish giants, 
bewildered, yet at last divining the truth, attempt no 
measure of defence. 

One by one, wherever they may be, they are hustled 
and followed and seized upon from every side. One by 
one the workers drag them along, seizing the defenceless 
creatures, who, with their staggering and reeling gait, lay 
about them with their heavy limbs, striving to keep off 
the infuriated workers; and these, clinging obstinately 
to their victims, never loosing their hold, seek to pierce 
them with their poisoned daggers. Other workers join 
them, cutting off the fugitives’ line of retreat and taking 
part, beside them, in the assault. Does one grow weary? 
Another takes her place; and again the hunt is up, on 
the same honeycomb, or that lying next it, where the 
drones thought to find a clear thoroughfare and salva- 
tion. The marvellous organisation of the Bees’ ordered 
existence, the soothing rhythm of their labours—all is in 
confusion and disorder. 

It is not a battle: the inoffensive and unarmed victims 
cannot return the blows showered upon them. It is a 
persecution, unrelaxing and unrestrained. The workers 
seize and tug at the drones’ antenne, at their wings, 
which they bruise and tear and rend, and their legs, which 
they dislocate, with a strength one never imagined them 
to possess. The drones, however, are the stronger. 
With beating wings and exerting the powerful leverage 
of their stiffened legs, they try to slip away, to escape the 
grip of their tormentors, but the most they can do is 
to drag their executioners along with them. Sometimes, 
by chance, they tear themselves away, but only to be 
seized upon immediately by others, who prolong the tor- 
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ture with their untried energy and eventually overcome 
their resistance. Powerful though they may be, they 
cannot hold thir own against so many enemies for twelve 
or twenty-four hours on end. Broken and battered, 
crushed and worn out with fatigue, sooner or later they 
falter for a moment, and so remain, motionless and life- 
less. 

This is the moment awaited. The worker pounces on 
her panting victim and twists her body into a ring, like 
a coiled spring, ready to strike, to stab her victim; for 
the treacherous sting, flashing in and out twenty times 
over, seeks to find entry between the segments of over- 
lapping chitin, through the one effective spot in the 
cuirass. Suddenly attacked, the drone falls to the 
ground; there he struggles, rolling over and over, dis- 
abled, despairingly beating his wings, but unable to shake 
off the pitiless amazon who is instilling her poison into 
his palsied and helpless body. But at last the embrace 
is over; the murder is accomplished; in one final spasm, 
already paralysed by the fiery venom with which she 
has inoculated him, his body invaded by excruciating 
pains, the unfortunate creature gives up the ghost. This 
horrible lust of slaughter has communicated itself to all 
the parallel walls of the hive, to all the daughters of the 
hive and all its servants. The very odour of the deadly 
venom is contagious. It inspires the most peaceful na- 
tures with hatred. It is enough for one worker to pierce 
a drone with her dagger, enough for one tiny drop of 
the malign secretion to evaporate, enough that the insect 
should be wounded, and immediately a legion of other 
exasperated workers falls upon the victim, who must be 
an enemy, since he furnishes an occasion for the unsheath- 
ing of the terrible weapon; or if not upon him, then upon 
his neighbour, or another, or it may be upon all the 
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drones. ‘Those who are accustomed to deal with hives are 
familiar with this epidemic excitement and _ hysterical 
exultation imminent upon the first employment of the 
sting. 

And presently the floor of the hive, the alighting-shelf, 
and the very threshold are cumbered with groups of two 
or three insects clasped in a deadly embrace, quivering 
with rage and despair, their hearts full of murder, in- 
flicting or suffering an atrocious death. Soon the gaze 
falls upon nothing but heaps of dead Bees, the pitiful re- 
mains of the great lusty drones struck down in the prime 
of life. I myself, on opening a small observation hive, 
which showed no signs of life about the end of August, 
found the door of the hive so encumbered with murdered 
drones that the entrance was absolutely blocked by them 
and the workers could no longer force their way through 
the hecatomb. But this is not how matters commonly 
turn out. The majority of the persecuted drones, by 
dint of random sallies and shifts and short cuts and 
because hope calls them forth by flooding the door with 
light, succeed in breaking away from the hive, which is 
now a prison where death is certain, to gain the open air 
and freedom. Or the workers drag them out of the hive, 
buttressing themselves on their sturdy legs; and thus re- 
moving a cumbersome prey twice their own weight, they 
fall to the ground with it in order to strike the final blow. 
Or else, in one wild effort, whirling round and round, the 
unhappy victim bears away the pitiless adversary, who 
hunts him down, following close at his heels, tugging at his 
legs and wings, and for a moment he leaps and struggles 
with her in front of the hive, before biting the dust as she 
thrusts him through and through. She retains her hold 
of him, stabbing him and rotating like a spinning-top, in 
order to extricate the barbed spear-head, which is so 
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easily broken, by enlarging the wound; finally abandon- 
ing her quivering victim, one corpse the more among the 
many already scattered about the surrounding turf. 

The massacre continues for several days. Sometimes, 
if urgent occupations intervene, it may be discontinued 
for an hour or a day, but is soon resumed. Gradually 
the murderous instinct spreads through the whole hive, 
like a madness spreading in concentric waves. It is un- 
usual for one hive only to be busied in persecuting its 
drones. No individual hive is notably ahead of its neigh- 
bours in passing sentence upon the idle suitors. As a 
general thing the twelve, twenty, or a hundred waxen 
cities standing side by side, after a few days of discon- 
nected attempts, suddenly devote themselves to this hor- 
rible massacre. 


7 


The end of the last drone is near. There are still 
some left; so numerous were they, so widely dispersed 
throughout the vast caravanserai with its many cham- 
bers. 

Some have taken refuge above the frames and some in 
even remoter hiding places, to which fear and despond- 
ency lead them. There they remain, without a move- 
ment, most likely already wounded, weakened by their 
long fast, trembling with inanition. But their respite is 
a short one. Their hiding-place is soon discovered, for 
their indefatigable executioners zealously search every 
crevice of the heavy yellow curtains that hang from the 
roof to the floor. For here again, dislodged and hunted, 
we find the few survivors of the pitiless butchery. 

Only by making off at their topmost speed can they 
carry their troubles as far as the twilight of the sections. 
Cowed and stupid, with drooping wings and twisted legs, 
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they stray hither and thither, dragging themselves along; 
and as a result of their ill-treatment their gait is clumsier 
and more grotesque than ever. The worker Bees display 
a perfect frenzy of rage. For the time being they can 
think of nothing but the hunt. They are not called upon 
to abandon their harvesting: there is no longer a harvest, 
and this is one of the reasons of the decision which they 
have arrived at and are now carrying out. There is now 
no longer a question of hunting down individual drones, 
but of outflanking and surrounding whole groups of them, 
by an army of angry workers; it has now become a matter 
of sounding the death-knell of the whole tribe. 

Jostling one another in their haste and trampling one 
another underfoot, those males who have so far had the 
good fortune to escape the still threatening stings rush 
like a routed army toward the door of the hive, with a 
low-toned, confused, buzzing note. Their disorderly 
rush, the last resort of these fugitives at bay, may save 
them; their blind brutality may enable them to escape the 
capital penalty. On reaching daylight they take to their 
wings, eddying round and round at random. i 

But they are forced to return. The flowers and the 
sun are holding festival. Alas, the coolness of the after- 
ncons and evenings, which sharpens the appetite, will 
soon call them forth to take part in the rejoicings, should 
they still have the strength or the courage to do so! 
And they now seek to re-enter the hive that used to be so 
hospitable. Horror! they are stopped by a barrier of 
wardens whose stings are ready for use. On the alight- 
‘ing-board, if they venture to cross it, they are spied upon, 
threatened, and assaulted. Flying off once more, in an 
aimless saraband, and singing for the last time their full- 
voiced, monotonous murmur, they are presently in need 
of repose and approach the hive. Again, what horror! 
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the hedge of murderous spears, closer than a while ago, 
still refuses to let them pass. Again they depart; and 
again they alight, face to face with the inflexible police. 
And this continues, until the hour of twilight, which on 
this occasion brings no consolation. 

When night falls upon the hive—and the nights are 
now already cold—the entrance is surrounded by serried 
rows and motionless circles of hundreds upon hundreds 
of drones, overwhelmed with misfortune, hungry and 
thirsty, and only a few inches distant from the refresh- 
ing nectar no longer for them, although but yesterday 
they drank of it at will on the very threshold of the house 
in which they were born but which is now no longer 
their home. Passively resigned henceforth to their hide- 
ous fate, the hapless outcasts no longer hope to cross the 
threshold. They no longer attempt even to approach it. 
With watchful eyes and antenne raised, the implacable 
sentries still confront them. They reveal no weak point, 
no tendency to inattention which could possibly be ex- 
ploited.... 

At dawn to-morrow the morning breeze will sweep from 
the sloping board, as it were but dusty refuse and a de- 
filement, the poor exiles, the last drones, dead of starva- 
tion and the cold of the night; to whose melancholy end 
misery and nostalgia and regret have doubtless con- 
tributed. The hive will see no more drones until the 
coming spring. 


8 


The general extermination of the drones is an accom- 
plished fact. The manifold, organised, concerted mas- 
sacres are completed. For several days an insane lust 
of blood and devastation raged in the hives, arming them 
with a cruelty and a barbarity which one would never 
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have imagined. How are we to explain such a revolu- 
tion—a change which has metamorphosed the beneficent 
home into a monstrous charnel-pit? Was it due to the 
daughters of the azure heavens, whose usual serenity of 
temper must in that case conceal the most abominable 
instincts? Many writers may well have been tempted to 
adopt such an explanation. Lubbock writes: “Far from 
regarding the Bees as creatures capable of affection, I 
doubt if they have the slightest fondness for one an- 
other.”” What would he have said of their behaviour to 
the drones, with the habitual docility of the latter, and 
their dense good-nature. 

It would seem that we should strive to understand 
them rather than hasten to condemn them. Indulgence, 
in this case, as in so many others, would doubtless prove 
more fruitful than severity. By August the drones no 
longer have any reason for living. Until then it was still 
possible to believe in the emergence of a late swarm, call- 
ing for the birth of a young queen. But now the sea- 
son for swarming has definitely come to an end. The 
drones have lost their reason for existence; moreover, 
the stream of nectar is running dry, on the lips and in 
the hearts of the flowers. All through the summer the 
dread of a dearth of honey might have resulted in the 
destruction of the drones at the least sign of scarcity. 
Now matters are even more serious. Even the present 
moment may well give rise to fear. The future calls for 
the greatest prudence. To foresee an unfruitful winter 
does not spell an excess of caution; it is rather an es- 
sential piece of wisdom. Thus, no doubt, argue the 
queen’s maids of honour, her attentive servants, the 
fierce and suspicious protectors of the vast family trea- 
sure. And this, no doubt, is the conclusion of instinct, 
that inheritance of habit which enables the most igno- 
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rant novice to profit by a long and rich experience, for 
the workers have nothing on which to base a forecast: 
the youngest are barely a month old, and the oldest, 
far from remembering a previous winter, will at most be 
able to recall imperfectly the last smiles of spring. 

The mere examination of those hives from which the 
drones, thanks to an exceptional indulgence, are still 
found alive in the autumn, justifies the disappearance of 
the rest. If we find them in mid-winter, or even on the 
verge of spring, we must not therefore draw conclusions 
unfavourable to the laws of warfare observed by the ex- 
ecutioners; on the contrary, they should be in their 
favour. These colonies in which large numbers of drones 
survive contain within themselves the seeds of death; 
for they are orphaned, having lost their queen at a time 
when she could not be replaced. The drones are reserved 
for the expected bride who will never be born. Day by 
day the family is decimated; it grows poorer and poorer 
until at length it is slowly but infallibly dying. Or it 
may be that the Bees are weak and disorganised: the only 
mother is old; the workers, fearing that she cannot live 
long, reserve, for her successor, who, if she comes at all, 
will be born too late, one of the innumerable heirs ap- 
parent who are absorbing the greater part of the hive’s 
provisions, and will finally exhaust them. In either case 
all is abnormal; all is disorganised, and ruin is assured. 
These hives, the only ones in which the drones have not 
been put to death, are likely never to see the winter 
through; at most they may linger on, disappearing for 
ever at the first hesitating rays, as yet pale and unfruitful, 
of the February sun. 

The exception, accordingly, confirms and justifies the 
massacre. If the workers were cruel in decreeing the 
massacre, and in its execution, such cruelty must find its 
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excuse in necessity. They are members of a social or- 
ganism, and the death of the males seemed to them to be 
an indispensable condition of its continuance, which is the 
one thing that matters. At the mere thought of pre- 
serving the sacred flame whose extinction would bring 
with it irreparable disaster, striking to the very heart of 
the tribe, and of preserving the honey, its daily bread, 
they could think only in terms of the future and could 
undertake no action save the defence of the hive. From 
this point of view the massacre seemed a necessity. And 
by this massacre, pitilessly but prudently, and we might 
say magnificently, they prepared the colony to face and 
endure the gloomy, fatal weeks whose approach is inevi- 
table, and whose advent is now close at hand. 


CHAPTER 12 
THE SUPREME ORDEALS 
1 


The last smile of autumn is incarnate in the Bee. 

In the hive, after that cruel tragedy, the destruction 
of the parasites, all is once more at peace. The blood- 
stained amazons, once their vengeance is appeased, have 
become the gentle and pacific workers of old. 

But the season of abundant harvests which flowed con- 
tinually into the granaries, is now one with the past. 
The graphic curve of the honey passing into the hive, 
the vertical co-ordinates of which are attained by weigh- 
ing the hive, suddenly turn downwards, as suddenly as it 
rose at the period of the abundant flow. This curve, re- 
cording the amounts of nectar collected, now falls still 
lower, day by day, with the evaporation of the last combs- 
ful of maturing honey. Now all is peace, a common- 
place, every-day peace, succeeding the alarums and ex- 
cursions of the days of abundance. Life no longer re- 
sembles a fairy-tale. 

In these days the once lively insects drag themselves 
along, slowly and dejectedly. Even on days when the 
September skies are blue—a pale blue passing here and 
there into a pearly grey—despite the light, which is still 
abundant, and which now has a tender, limpid quality, 
which one would think might well be preferred to its late 
harsh brilliance, the workers no longer know the in- 
toxicating joy of labour amidst the fields and meadows. 
Rarely now do they go in search of their fragrant prize. 
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It is as though they foresaw the grey days when life, 
little by little, becomes less evident, and at length, as 
though overcome by sleep, seems to disappear. It is as 
though the interior of the hive were adapting itself to 
the great world surrounding it. 

The hive, sister of the sunlight and the flowers, is, in 
effect, the image of heaven and earth. It reflects, in 
the midst of autumn, the melancholy figure which arouses 
our pity by the listless charm, the fading tints, and the 
bearing of a sick person about to die. It is as though 
the season beheld in the hive its own reflection. ‘‘Bees,” 
or so Aristotle said, and after him Virgil, “foresee the ap- 
proach of frost and rain.” They were perfectly correct 
in regarding the Bees as prophets whose forecasts are 
infallible. 

Would you like, no matter at what moment, to draw 
the veil from before the countenance, the individual fea- 
tures, of the approaching future? Open the book in 
which the Bees have written their eloquent poem; in 
other words, glance at the honeycombs of your hive. 
Are you inclined to put faith in the promise of the morn- 
ing? The Bees will cure you of any illusion in this re- 
spect by their procrastination, by their refusal to accept 
the solicitation of the flowers. You will find that the 
wind will rise, that clouds will presently make their ap- 
pearance, the condensation of vapour as yet impercep- 
tible. Or it may be that there is a drizzling rain, fine as 
mist, which seems determined to continue until further 
notice. . . . Now, in spite of the fog, which persists in 
encompassing them with moisture, which they dread and 
detest, the workers pour thronging out of the hive; and 
almost immediately the curtains of grey crape that lay 
heavy on the countryside lift and are dissolved; and once 
pierced by the rays of the sun, they will be completely 
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dispersed. Or it may be that the peaceful heavens dis- 
play a somewhat sultry splendour, unthreatened by any 
cloud. . . . If the workers come flying home like a whirl- 
wind, like a pillar of pale grey dust which is swallowed 
up by the hive, it is because they have become aware 
of a distant rumbling, as yet below the horizon, because 
a storm is brewing that is as yet invisible, which will 
surprise at their work of harvesting only the most in- 
tent, the most persistent. 

Now the last honey of the autumn, most precious and 
least abundant, is safely stored at the top of the frames, 
and the work of providing for the future is accomplished. 
In the centre of the frames a certain amount of brood is 
slowly completing the process of hatching out; it is the 
latest of all, which will launch its young lives on the 
further side of the abyss of winter, safe on the further 
bank of the river of death, in the year about to be. All 
around it, dispersed in scattered cells, in a hundred com- 
pacted pellets, are the grains of pollen recently stored— 
saffron yellow, amaranthine, crimson, emerald green, or 
black—in readiness for the early spring, before the flowers 
appear; stores which will enable us to anticipate the 
spring by a memory of the bygone summer. Apart from 
these few half-open waxen jars, all are sealed with an 
eye to the future. From ceiling to floor the combs hang 
downwards, like immense parallel stalactites. They are 
not unlike thick, heavy balks of timber, wide, massive 
columns, which seem to have invaded the building to the 
point of filling it almost completely; like the stupendous 
columns of the hypostyle halls of ancient Egypt—except 
that they are even more cumbersome. These walls, these 
square-edged columns are packed with the treasures of 
the bygone summer, there all its honeys are stored in 
profusion, waiting only to be drunk. The hive is no 
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longer the home of the Bees; it is a vast realm of honey, 
which leaves the purveyors barely space to work or to 
move in comfort, so overflowing is it with its superabun- 
dant harvest. 

Superabundant indeed, since the balance-sheet of the 
Bees’ labours often shows as much as two hundredweight 
of honey and sometimes even more to the credit of a 
single hive. But the Bee-keeper has his eye upon the 
hive, and now, if not earlier, is the moment at which he 
intervenes. 


2 


If man were to confine himself to removing the surplus 
of honey, leaving to the Bees that indispensable quantity 
which will enable them to look forward to the winter, 
even so his actions would inflict a harsh ordeal on these 
creatures, who, with so much care, have accumulated the 
precious nectar with which he makes so free. But his 
greed and his criminal ingratitude often go farther still. 

“The Bees’ greatest enemy,” cries Hamet, in accents of 
indignation which are not so ingenuous as they sound, 
“the Bees’ greatest enemy is man, that is, the greedy 
and ignorant Bee-keeper, who kills the Bees in order to 
possess himself of their products; the asphyxiator, since 
we must give him a name.” Thus the worthy Hamet 
turns upon those peasants, only too numerous, who, fear- 
ing the Bees’ formidable sting, do not realise that it is 
impossible to take possession of the Bees’ harvest save 
by the literal destruction of the harvesters, by a primi- 
tive and brutal method. 

Their manner of applying this method is also rudi- 
mentary. About September they weigh the hives: the 
fullest and wealthiest, those that will best repay the Bee- 
keepers’ trouble, are doomed to be sacrificed. The straw 
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skeps, humming with life, are placed over little pits dug 
in the earth in which a sulphur candle is burning. A 
dense, acrid vapour rises from the pits, invading the hives, 
finding its way between the combs, stifling the unhappy 
Bees, whom the frenzied beating of their wings and their 
murmurs of alarm are powerless to save. Quickly as- 
phyxiated, they are swallowed up, one by one, by the 
blue flame that creeps along the ground like a nest of 
fiery adders; falling into it by thousands, young and old, 
worker and queen, down to the very last. Then the skep 
may be emptied in perfect safety. Now the Bee-keeper 
has only to remove the compact, vertical cakes of wax, to 
break them on the wire gauze of a sieve, and to leave 
the rich, ambrosial fluid, golden as a beam of summer 
sunlight, to trickle through, drop by drop. Or in a still 
more primitive fashion he may take the combs in his 
gnarled hands and crush them, like bunches of juicy 
grapes, to extract from the softened wax the honey that 
pours from between his fingers. 

A blind executioner, he thus destroys, year after year, 
the most fruitful hives, and spares the least vigorous by 
a kind of reversed selection, which all down the centuries 
has impoverished the race of Bees, destroying the Bees 
in order to reap their harvest, and all unconsciously kill- 
ing the goose that lays the golden eggs. 

Why does he not follow the example of his more rea- 
sonable neighbour? The latter’s method, which is at 
least more logical and almost as convenient, consists in 
asphyxiating the Bees, for the time being, by a carefully 
regulated dose of nitrate of sodium or potassium. This 
permits of a partial harvest; the Bee-keeper obtains the 
surplus honey, so that the diligent harvesters are en- 
abled to revive and resume their labours. Or this other 
procedure, which is even more sensible? The hives con- 
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sist of superimposed storeys, and the Bee-keeper contents 
himself with removing those granaries which contain the 
superfluous stores. Alas! these methods are regarded as 
too difficult; or perhaps they are rejected as yielding man 
too small a profit, since they leave the colony, in order 
to enable it to survive the winter, some forty pounds or 
more of honey. Man prefers to destroy the whole hive- 
ful, the whole nation of industrious workers, dumb vic- 
tims of his savage egoism, incapable of judgment or fore- 
sight! 

In our hive, with its movable frames, the weight of 
whose contents, in certain privileged years, is well over a 
hundredweight, the crop is removed in a more sensible 
fashion, which mitigates, as far as possible, one of the 
most painful ordeals to which the patient vestals of the 
flowers can ever be exposed. 

By means of a little smoke puffed into the hive the Bees 
are suddenly silenced. Loudly buzzing, beating their 
wings, the Bees, as always when danger is announced by 
the poisonous smoke, rush at once to their liquid provi- 
sions in order to save them, greedily imbibing them in 
order as far as may be to gorge themselves. In a mo- 
ment we have them peacefully disposed, we might almost 
say disarmed. We can now open any of the ten, fif- 
teen, or twenty drawers contained in our cupboard, the 
movable frames of honeycomb, full to overflowing. One 
by one the frames removed are freed of their wardens, 
who are gently brushed off on to the threshold of the 
hive, and if the poorer hives do not require them as 
winter reserves they are carried into the laboratory. 

For the industrial culture of the Bee—indeed we 
might say the scientific culture—has its laboratory. The 
six or ten combs which are taken in a moment from the 
hive, which is then closed again, are “uncapped” by means 
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of a wide trowel-shaped knife. The honey thus exposed 
begins to trickle out directly the thin waxen seals which 
close the amphore are removed. We shall presently 
hear it splashing like rain, like a droning downpour, on 
the walls of the extractor; that wonderful invention so 
much improved since the Italian Hruschka constructed 
his primitive appliance. Expelled by centrifugal force 
from the uncapped combs in which the rotating frames 
have been placed, the honey collects at the bottom of 
the container, until it flows, in a fragrant, amber stream, 
into the jars in which it will mature, and become concen- 
trated, and in time will crystallise and assume a lighter 
tint, while its rather crude after-taste will give place to 
its characteristic sweetness and its full aroma, which it 
will then retain indefinitely. 

But at all events the Bees will survive. They will 
soon contrive to repair the devastation always wrecked 
by man the intruder amidst the meticulous order of the 
hive. They will console themselves for the inexplicable 
misfortune, which will weigh upon their spirits for barely 
an hour, for they are never too disheartened to hope. 
Zealously they will watch over their diminished treasures, 
now more precious than ever, preserving them for the 
great struggle which the approaching winter is preparing 
for them, and the rebirth which will follow the months 
of stagnation. 


3 


Apart from the prudent toil which gathers with thrift 
and understanding the nectar offered by the fairyland of 
spring, there is another ordeal, more fortuitous and more 
disconcerting, to which, in the early days of autumn, 
man will sometimes subject his domestic slaves, the long- 
suffering Bees. They have, in each of their communities, 
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two possessions to which they are bound by many ties; 
ties not to be vainly broken, the warp upon which their 
life is woven; the substance which feeds them and guar- 
antees the future, and the mother who gives them life and 
their adoptive sisters and daughters: honey, and the 
queen. Man despoils them of the first and sometimes 
deprives them of the second; as though he had taken 
thought to wound them in the most secret places of their 
soul, in the depth of their affections. And these two 
cruelties are inflicted upon them almost at the same mo- 
ment, being as a rule reserved for the early days of 
October, days already scant of light, on the threshold of 
the endless winter. 

The queen of our hive is of a black race: the common 
hive-Bee native to our countryside. It is, on the whole, 
a race greatly to be valued; for despite the extraordinary 
selection which the rule of thumb has exercised upon 
it for centuries past, it gives us sturdy and domesticated 
workers, active and good-tempered. They have not, it 
is true, the beauty of certain other races, nor the liveli- 
ness of some foreign Bees, but they possess that quality 
which is lacking in most: the ability to put up with the 
caprices and to resist the inclemencies of our northern 
climate. 

Suppose we were to give our preference to the Dal- 
matian or the Carniolan race, or the Cypriote, or the Cau- 
casian, or still better, to the delightful little Italian Bee, 
all fire and gold, that cast such a spell upon Virgil. We 
may install her in the place of the black Bee, but we can- 
not do so without imposing on our faithful workers the 
acute distress of an enforced sacrifice, a slow torturing 
grief. A Bee-merchant of the Apennines or Emilia—for 
the eugenic rearing of queens by the hundred or the thou- 
sand has become a trade, a sort of industry—will furnish 
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us promptly, in return for a few francs, with a queen Bee. 

One morning, in a box the size of two fingers, with a 
double door of perforated zinc or metallic gauze, shut 
up with seven or eight of her daughters to act as body- 
servants and foster-mothers, and a viaticum—the size of 
a hazelnut—of castor, sugar and honey mixed into a soft 
paste—the queen will arrive by post—what a proof of 
our civilisation!—very much alive, but bewildered and 
distracted; the humble monarch to be enthroned as ruler 
of our kingdom. 

We shall give her time to recover from her fatigue and 
bewilderment by leaving her for a few days in a moder- 
ately warm room, where neither sound nor light can dis- 
turb her. 


4 


Nevertheless, our hive has lost its queen. The work- 
ers, perceiving that they were orphaned, applied them- 
selves, after the first momentary discouragement, to safe- 
guarding the existence of the bereaved hive. If there is 
in the recesses of the combs a larve less than three days 
old, or even a newly-laid egg, this egg will be provided 
with a special food, known as “royal jelly,” very rich in 
nitrogenous constituents and completely assimilable, 
which will cause it to become not a worker, in accordance 
with its original destiny, but a queen. 

We must therefore take care, after the lapse of five or 
six days, to destroy the eight, ten, or twelve cradles, those 
roomy and luxurious structures, in order to orphan the 
hive anew, and this time irremediably. Otherwise our 
foreign queen would inevitably be refused by the whole 
indignant nation, and stabbed by a thousand stings. In 
order that our purpose may be successfully realised, 
the workers must perforce endure an all but unendur- 
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able degree of moral suffering, must feel themselves for 

an hour to be without a queen and without hope for the 
future; they must, indeed, believe themselves to be for- 
ever lost. It is by their distress, one of the indispensable 
factors of Bee-culture, that the intruder will profit to 
make herself acceptable and to reign over the hive. Be- 
hold her now, in a small, flat case of wire gauze, to- 
gether with her servants, placed between two of the combs, 
which are now vibrating through and through with the 
utterance of their general and irreparable bereavement; 
vibrating with the shrill complaint, lingering as a lament, 
of the thirty or forty thousand unhappy orphans inton- 
ing what they believe to be their death-song. 

But now, sobered, intrigued, excited by the unfamiliar 
odour exhaled by the new-comers, the workers of the 
hive come hurrying up. They walk round and round the 
singular captive and her extraordinary prison with its 
thin, rigid bars; they hedge it about like the prickles of 
a chestnut-burr. The embarrassed bearing of this timid 
queen increases their natural distrust and their suspicions. 
Their first impulse is to draw their deadly stings upon 
this stranger, in whom their instinct perceives an enemy. 

But the Italian queen and her daughters, gleaming with 
the brilliance of unalloyed gold in the midst of the black 
multitude, are well protected. The threatening murmurs 
about them only add to their alarm, and in their tiny 
prison they are overcome with terror. 

Little by little the excitement dies down. The republic 
of the workers once more realise the disorder to which 
the disappearance of the queen has exposed it; realises 
that it should rather have sought forgetfulness in this 
incident. Grief, stronger than anger, silences the latter 
in their grief-stricken hearts; necessity becomes a vir- 
tue. They must resign themselves, must accept the 
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lesser evil, must adapt themselves to it. Accustomed now 
to the unfamiliar visitors, we see the workers returning 
to her solitary majesty, having abandoned her after the 
first moment of anger. The abnormal odour has dis- 
appeared, submerged by the familiar atmosphere of the 
hive. The queen herself, realising that she is not in 
danger, has again resumed her impassive serenity, her 
royal appearance. 

The little serving-maids of the hive now begin to re- 
call their duties: cautiously, doubtless in order to coax 
and reassure her, they make as though to feed the 
stranger. Her acceptance of their attentions is so pacific, 
and she so evidently asks for nothing but peace, that they 
soon become bolder. All stretch forth their flexible, 
tawny tongues toward the queen, through the narrow 
meshes of her metal cage, in order to be the first to 
offer her hospitality—that is, to gorge her with honey. 
Presently, only too pleased to end their period of mourn- 
ing, they set to work, behaving in the craziest fashion, to 
break open the prison in which the queen was carefully 
confined by a wall of wax and honey kneaded together. 
The adopted queen is at last set free. A twofold train 
of her subjects showers its blessings upon her as she 
passes through their midst, between two hedges of an- 
tenne beating the air, quivering with excitement, or 
feverishly dipping for a moment, to caress her as she 
passes, to bestow upon her the kiss of respectful affec- 
tion, of filial welcome, the first pledge of a loyalty, a 
devotion, which will never betray itself. 


5 
It would not be true to say that the Bees meet these 
unthinkable ordeals—the theft of their honey and the 
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substitution of their queens—with spontaneous sub- 
missiveness and fatuous resignation; nor can we say that 
we force them to endure them. We cannot say that they 
are actuated by a passive and unintelligent fatalism. At 
first they fall into convulsions of rage and exasperation; 
above all when their treasury is plundered; for they 
then realise more clearly the purpose pursued by man 
when the hive is laid open to the light of day, and be- 
comes the theatre of brutal violence. Nevertheless, they 
endure these things, for their diligence forbids them to 
lapse into barren discouragement; or rather, their native 
wisdom inspiring their uneasy minds, they soon decide 
to forget them, devoting themselves wholly to their fresh 
duties, to their hopes, built upon the ruins of pros- 
perity. 

The blow is not only terrible: it is brutally delivered. 
The long-suffering workers await the future: but how 
much more painful must they find their interminable in- 
activity in the night of winter, in the heart of the closed 
hive! 

For hardly has the havoc worked by man been re- 
paired, hardly has the more intensive life of the Bees 
resumed its progress, as they begin to feel more secure 
in the crannies of their waxen walls, than the first shud- 
der of autumn announces the approach of winter. It is 
time to close the hive. The workers must make ready, 
as far as the temperature will permit them, to endure the 
frosts of which their shudder is merely the forerunner. 
Now is the time to cover with cement the chinks through 
which the wind might find its way into the hive; to 
apply their natural putty to the smallest chinks in their 
straw or wooden walls. The half-opened door is not 
closed; for through it the air must flow in and out, in 
order to disperse the humid vapours which are more 
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deadly than the cold. Sometimes, however, the width 
of the opening is still farther reduced by means of pil- 
lars made at this propolis, to which the ingenious Greeks 
gave this pretty and suggestive name. If the Bee-keeper 
is not on the alert, if he does not prudently obliterate it, 
of course without preventing the access of the wholesome 
and purifying outside air to the carefully caulked build- 
ing, this door might give entrance to all the enemies from 
without who should spy the unhoped-for asylum, where 
food is so abundant and the table is certain to be laid. 

Of course, there is no longer any reason to fear the 
cruel but open foes of the summer; those who deliver 
a frontal attack, the brigands and garotters and highway- 
men of the air, the thieves and burglars who announce 
themselves by intoning a hymn of frightfulness: the 
Wasps and the homeless Hornets who pounce on the 
Bees in order to drink their honey; such as the Philan- 
thus Apivorus, so lithe and graceful with her slender 
corselet, her sharply-pointed abdomen marked with black 
stripes and spots on the golden background of her rai- 
ment; whose manners were so patiently studied by Fabre; 
who greedily flings herself on the honey-getters, furiously 
grappling with them and paralysing them by instilling a 
deadly poison into their nerve centres, and bearing them 
off to refresh herself with the honey in their crops, or to 
affix to their ventral surface her eggs, for her larve 
will live on the substance of this living larder; the mon- 
strous Sphinx-moth, or death’s head Moth, that giant with 
the rich furry pelt, a fleece too thick for the sting to 
penetrate, bearing on the fore-part of its head a death’s- 
head like that of the Prussian hussar: the Moth that ap- 
proaches the hive about the hour of twilight, on velvety 
wings, like a more dumpy bat, giving vent to its plain- 
tive cry, which spreads a panic terror among the Bees 

17 
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and nails them to the spot as it crosses the threshold of 
the hive in order to drain with impunity bumper after 
bumper of nectar. 

The enemies that beset the hive in winter are more 
furtive, more cunning, and more to be dreaded. They 
are the domestic Mouse, the Field-Mouse, and the Shrew- 
Mouse, which, not content with nibbling their way into 
deserted hives, creep into the very heart of the living 
honeycomb, building their nests there, devouring Bees, 
honey, and wax, and making havoc all around them. 
Worst of all is the Tinea Moth, or rather the innumerable 
eggs which the Moth contrives to hide upon the remoter 
combs toward the end of summer. Hatched by the 
gentle warmth of the hive, they are transformed into vor- 
acious caterpillars, into chrysalids, which are able to re- 
sist the cold, and give birth, in the early days of spring, 
to thousands upon thousands of a new generation of 
Moths. Indeed, the beautiful yellow wax of the combs 
would be reduced to dust did not the workers, before the 
general paralysis of November, undertake a merciless 
pursuit of the stealthy and merciless and crafty invaders. 

The chill gusts of autumn gradually give way to the 
assaults of the freezing squalls of winter; to the dry 
harsh winds from the north, that bring with them the 
early frosts. With blow upon blow the pitiless season 
afflicts the hive with its calamitous plagues, against which 
there is no remedy but patience. The north winds shake 
the lonely homestead with their brutal grip or rush 
through the open doorway; the hail plays upon it as on a 
drum, and the stinging rain scourges it with its lashes; or, 
in less violent but more depressing mood, it raps out on 
the roof a monotonous tune, a wearisome music, a slow, 
endless dripping. Then there are weeks of stagnant 
mists beneath a gloomy sky, a drizzling rain that sweeps 
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over the sodden soil, followed by trailing mists which find 
their way to the very heart of the hive. The latter is 
flooded with a persistent humidity which already has a 
faint and unclean savour of mildew. And then, sud- 
denly, comes a biting frost, keen as a sword; the walls of 
the hive are covered with irregular patches of hoar- 
frost, with fantastic hangings of white lace, such as would 
befit a fairies’ palace, and are carpeted with snow-white 
flowers that lie thicker than the flowers upon a tomb. 

But the succession of light and darkness still goes 
on. It is a grey, melancholy light that enters the half- 
open door, falling on the lower part of the hanging 
frames. Like a cold, lethargic glance which lacks cour- 
age for continuance, it soon fades away, and the golden 
house, that deep and mysterious cavern, is filled with a 
brooding and impenetrable darkness. The nights are 
endless and the intervals of light are only too brief; the 
season of dismal darkness is upon us; a darkness hardly 
interrupted by shorter and shorter intervals of cloudy 
daylight, which do not completely dispel the shadows. On 
some days, by hazard, a ray of the palest radiance shines 
through the door of the hive: a ray of the sickly winter 
sunlight, unaccompanied by the sun’s beneficent warmth. 
On certain frosty nights the moonlight lays upon the 
threshold, as it were, a thin inlay of its hard white radi- 
ance. But never, alas! does the precious light of the 
outer world bring life to the stagnant atmosphere of the 
hive, enabling the huddled mass of hibernating workers 
to stretch their limbs and frolic in a cheering and refresh- 
ing sun-bath! 


6 


For as soon as the first biting frosts are felt the ten- 
der daughters of the summer desert the remoter corners 
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of the hive, in order to gather together on the central 
combs, to unite their efforts in order the better to fight 
against the cold. The whole tribe, on making prepara- 
tions for passing the winter, has gathered together in 
clusters, as is its custom at critical moments, for example, 
the occasion of a swarm—assuming the form which it 
seems instinctively to prefer when the colony is in danger 
or difficulty: an egg-shaped mass of peaceful, meditative 
insects. Except that the lofty parallel walls of wax di- 
vide it into sections, but without interrupting its continu- 
ity; for on either side of the partitions which divide them 
the Bees are conscious of the presence of their sisters, 
who huddle close against them and keep themselves warm. 

At the heart of the community, which is administered 
with care and foresight, a tawny, lustrous sphere con- 
sisting of thousands of interlaced bodies, hearts, and 
quivering wings, is seen to be attached, like a long, droop- 
ing cluster of fruit, just beneath the sections, close to the 
sealed cells full of honey, and reaching almost to the 
floor. It is silent, and apparently motionless. It is not 
asleep. 

Our golden workers, so active in the summer, are not, 
as men used to believe, plunged into a dull, heavy apathy 
of some months’ duration. Their movements are slow, 
but they have not ceased. On the surface of the hand- 
some brown fruit in which they hold themselves sus- 
pended, hundreds of wings are slowly vibrating, to main- 
tain the current of air which bathes them, and which, at 
certain hours, moves a little more swiftly, but still im- 
perceptibly, with a faint murmur that our ears can hardly 
detect. Those on the outer surface, when the cold at- 
tacks them, wriggle their way to the centre, while their 
well-warmed sisters replace them and bring to these 
endless reliefs, which require hours for their accomplish- 


The Supreme Ordeals 255 


ment, the compact mass is always moving restlessly but 
imperceptibly, incessantly renewing and remaking itself. 
Thus, as always, in this unanimous republic, the burdens 
are shared: each worker assumes her burden as a matter 
of course, a manifestation of her devotion to the com- 
munity. Meanwhile the sacred nourishment, the aro- 
matic quintessence of flowers long dead, is spreading 
from the centre to the outer limits and thence back again 
to the centre of the group. The most highly privileged 
workers, those who contrive to cling to cells full of honey, 
may serve out a little of the honey with the aid of their 
flexible trunks, to their neighbours, who in turn offer it 
to other workers. It is like a life-giving blood that flows 
from the heart to the remoter members and refreshes the 
great organism with its forty thousand identical cells. 

The larder is becoming exhausted; the golden sphere, 
still holding to the wax, changes its position without los- 
ing its shape, in order to approach the vats in the upper 
portions and sides of the frames, where food will be 
found in abundance. Or strictly speaking, with an un- 
interrupted movement it rotates upon itself with a vague, 
imperceptible rhythm, always remaining within reach of 
the limpid wealth which is its food. 

When the weather becomes warmer, the golden sphere 
relaxes the meshes of the net that encompasses it, only to 
contract as soon as the thermometer falls again. For 
this golden body is living; it is not congealed, and is not 
petrified and lifeless; honey, mutual proximity, and con- 
stant movement requicken it into life; it defends itself 
against cold without excitement and without dispute, 
merely by virtue of the harmony of the minds and bodies 
of which it is kneaded; being marvellously adapted, 
thanks to its instinctive inspirations, to contend against 
the murderous winter, and to defeat it. 
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For at all costs the temperature of sixty-eight degrees 
Fahrenheit must be maintained in the very heart of the 
suffering tribe. This temperature seems to be necessary 
to the security of their communal life, and this life must 
be defended, no matter what the inclemency of the day 
or night. Even though the hive were suspended in the 
open air, open to all the winds of heaven, even were the 
cold such as to split the rocks with frost, it would still 
be necessary to ensure this life-giving warmth to the 
centre of the shivering globe, and these daughters of the 
sun, by huddling together and consuming honey, would 
succeed in doing so. Honey is the true source of the 
heat produced in this furnace over which we watch so 
carefully: it is honey which maintains, in the heart of the 
winter, the tiny, hesitating flame that is never extin- 
guished. All the wealth of the summer, with its light, 
its heat, and its fragrance, is crystallised therein. 
Thanks to their honey, somewhat of the summer remains 
in the midst of the Bees, with its fragrance, its heat, and 
its light; and this evocation of the summer is the anti- 
dote to every ill, the very spirit of the workers. 

Thus, amidst the darkness and the cold, the sacred 
presence of majesty persists. For the queen reposes at 
the heart of this stupendous fruit, at its warmest, most 
secret centre. She is not lost in the multitude that 
throngs about her; she, indeed, gives it life, is its sole 
thought, and its only bond of unity. She is the goddess, 
who demands, under penalty of death, by decrees thou- 
sands of years old, which are not subject to dispute, that 
the sacred fire shall be vigilantly fed and shall be main- 
tained in perpetuity. The scrupulous and attentive vir- 
gins about her are those who perform this duty; they 
guarantee the survival of the pious cult in the temple 
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which they serve, as vestals bound by a common oath, an 
identical love of the self-sacrifice. 

The withdrawal from the world is quiet and peaceful. 
The devoted servants of the hive must accomplish it in 
calm weather, without anxiety, without distress: for if 
any sudden shock or unforeseen accident shatters the in- 
violable calm of the winter vigil, the panic fright, the 
tumultuous excitement suddenly sets the workers on the 
alert for possible dangers, and on the track of the enemy 
whose presence they suspect. And this will be the end 
of them and of the community. In vain do the gentle 
daughters of the hive resume their warm embrace, the 
pressure of their living bodies about the queen, if for a 
moment she has been exposed to the cold and by it 
stricken to the heart. In spite of all their solicitude and 
affection she will soon die, dispersing for ever her subjects, 
who will inevitably die as the result of losing her, of wit- 
nessing the extinction of that undying flame whose dis- 
appearance leads to a public catastrophe, to the irremedi- 
able downfall of the whole community. 


7 


For three or four months the Bees remain gathered 
together in a drowsy mass, while around them the ele- 
ments unloose their wrath. For three or four months, in 
silence, they hope for the end of their afflictions. For 
nothing short of sheer necessity could compel them to 
this useless life, which in the end must lead to 
the death of the colony, since this is decimated 
week by week. They watch for the slightest signs of 
returning spring, and, often deceived by appearances 
which betray them, they become their victims. It needs 
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but a bright ray of sunlight, which, striking on the walls 
of the hive, imparts its warmth to them, and shines 
brilliantly through the narrow door, and they rush out 
into the open, carried away by an illusion, and fall to 
the ground paralysed with cold. However, the tempera- 
ture is rising. As soon as it permits of such a thing, 
commonly about the middle of February, during those all 
too fleeting hours when it reaches 52° to 53°, the queen 
begins to lay a few eggs in the centre of the warmest nest. 
There is no lack of honey; there is pollen, saved from the 
previous year, within reach of the group of workers; and 
the workers are impatient while the mother is young and 
prolific. Thus, in a hesitating fashion, despite enforced 
interruptions, the cycle of egg-laying is inaugurated, 
gradually enlarging its spiral path and continuing with- 
out a check. In the midst of all the threats of death and 
devastation, the renewal of life announces itself, and the 
future speaks its mind. 

But this recovery of life is a fresh menace, an addi- 
tional ordeal. The hive, during its period of inactivity, 
required each day an average of three hundred grains of 
honey. The production of eggs and the feeding of the 
larve will absorb twice, thrice, four times as much. At 
this rate, allowing for the constant increase required by 
the incessant development of the brood, the abundant 
reserves will soon be impoverished. The provision made 
for the winter is sparingly consumed, but it is drawn 
upon for a long period and is now considerably dimin- 
ished. Each new life is a deadly danger to the com- 
munity. 

Despite a degree of foresight which regulates the birth 
of new lives in accordance with the hive’s resources, it 
may and does happen that the Bees, as the result of a 
return of inclement weather after a warm spell, are the 
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first innocent martyrs of their zeal, of their desire to in- 
crease the family by early hatchings. 

I remember a certain hive of Italian Bees—famous as 
foster-mothers, and in other respects always more gener- 
ous than the black Bees—which in October was abund- 
antly provided with food, but perished in March after 
two months of mild weather, during a sudden return of 
winter, the already enormous brood, which had consumed 
its abundant stores, perishing with the rest. The love 
of posterity, as Réaumur would have said, by depriving 
itself of necessities, brought about a general sacrifice. 
The last drops of honey were given to the young larve 
-and to the queen. In order to obtain for them the last 
drops of honey, seeking for it still when not a trace was 
left, the workers plunged wildly into the cells, where in 
hundreds they died of exhaustion. Little by little the 
spherical mass of Bees was stripped of its outer layers, 
those Bees which were on its surface, who had enjoyed the 
least protection from the cold, falling off one by one, 
never to rise again. Gradually the cluster diminished 
in size, wasting away until not more than a handful of 
Bees was left: barely a thousand, who, even when they 
were dying, sought to assure the faltering breath of the 
mother. The frosts continued their assault upon them, 
and there was no more honey left with which to resist 
its onslaughts. One by one the very last of the work- 
ers relaxed their hold. The queen, kept alive until the 
last possible moment by the loving care of the victims, 
died, in the end, on a heap of frozen corpses. 

But our hive has to face no such trials as these. We 
have left it far more than the forty or fifty pounds of 
honey which it would need, in the cruelest winter, while 
awaiting the early harvest. In March the first battalion 
of workers is born, the eldest daughters of the queen 
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whom we placed in the hive; their golden raiment is now 
seen side by side with the dark-brown furs of their adult 
foster-sisters as they tend their infant sisters who as yet 
are still in their swaddling-clothes. It is they who have 
forged the links of the chain which binds the present to 
the future. They will not die, nor will the thousands of 
golden Bees that are to come, before the next harvest of 
nectar. 

From the heart of the darkened city of the Bees, surely 
though imperceptibly, there trickles, in rhythmic drops, 
a lustral stream. Soon a thin trickle will escape from 
the spring; and presently a powerful jet will leap forth, 
as though from some inexhaustible fountain of life; little 
by little increasing in strength, and at last, when the 
days of peaceful sunshine have arrived, bursting forth 
like a torrent in space, and melting into the smiling sky 
and the kindly flowers. Once again, in the spring that 
issues from the cold wrappings of the tomb, and even 
before its return to life being its promise and its presage, 
the hive presents us with the image of the earth in which 
are sleeping, fermenting, or awaking those fruitful ener- 
gies which will flash forth into life at the coming of 
Springs 

The Bee is the deep-drawn sigh of the departing win- 
ter. 


CHAPTER 13 
THE SPRINGTIDE MADNESS 
1 


The Bee is the first smile of the springtide. 

The months of ice and the stinging north wind, the 
months of frost and snow, have come and gone. The 
clouds whose heavy grey billows loitered across the sky 
for weeks on end, and the mists which from early morn- 
ing weighed on the world and the minds of men, had 
lifted not a moment when night came to add her shadow. 
But now all vanish so soon as the sun blazes forth, shed- 
ding his radiance far and wide and climbing on his 
way toward the zenith. Earth is decking herself in a 
many-coloured mantle. The buds are bursting, the 
leaves are emerging from their narrow sheaths, and a 
few rare flowers are hesitatingly opening their corolle. 
April and May lead forth their pageant, more and more 
verdant to the eye, while the earth grows warmer, fer- 
menting with sap, and rending herself in twain in order 
to accomplish fresh extravagances of generosity. 

Then, in the gardens, in the meadows, in the roadside 
hedges, on tracts of waste land, the more humble flowers 
burst suddenly forth in all their colour and perfume be- 
fore the opening of the more magnificent blossoms. The 
first flowers are short-lived, frail, and timid, like half- 
hearted attempts to blossom after long inaction: the 
modest snowdrops of the garden beds, which can hardly 
be regarded as a source of nectar, but which do yield a 


little pollen; the small periwinkle, which contains an 
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ocean of honey in its slender blue tube; and coltsfoot, 
which amidst the débris of winter may here and there 
be seen opening its saffron lips. The trees in the wood- 
lands are proudly unfolding their plumes: pine-trees, 
which when their boughs rattle together scatter showers 
of sulphur; the larches, which flower in April; the silver 
birches, the shivering poplars, the horse-chestnut, so rich 
in pollen; and the whole family of those shrubs and 
bushes which uplift their white clusters of blossoms, after 
the fashion of the privets, or dangle their pendant cat- 
kins, like long caterpillars, dusty grey or orange or 
golden-yellow; likewise the hazel-bushes of the thickets, 
the hornbeams, the alders, and the marsh-willows of the 
cooler underwoods, beside the brooks or about the 
meadows. Next we have the magnificence of our nursery 
gardens and orchards, whose trees are thickly crowned 
with masses of white or rose, with a snow that has pal- 
pable weight, like that of the winter: the plum, prune, and 
damson, the peach-trees and the cherry-trees, whose nec- 
taries are brimming with sweetness and fragrance; the 
apple-trees, already less frequented by honey-getting in- 
sects, the pear-trees, outspread in likeness of an open 
hand or trained in the shape of many-branched candle- 
sticks, which are visited only by exception. 

But without waiting for that blossoming of the flowers 
which is the purpose of the spring that seemed to with- 
hold herself so long—long before this first harvest, which 
must not be confused with the chief and abundant 
harvest of honey—which does not take place until the 
months of June and July, when the limes, the rapes, the 
sainfoins, and the clovers blossom so abundantly—the 
hive had awakened. The outer world was still benumbed 
and lifeless, the earth and the heavens seemed still to be 
marking time, but the hive was already tumultuous with 
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the excitement of its intensive life, stimulated merely by a 
rise of temperature reaching out of doors, some 53° or 
54°, which for the earth, so long frozen, meant no more 
than a vaguely hopeful sign; when the Bees, heedless of 
their surroundings, which might well have discouraged 
them, began to bustle to and fro and even ventured to 
leave the hive. More frequently, as the sun proved to 
be still sparing of his beams, they remained at home, re- 
suming possession of the hive even to its darkest corners, 
and busied themselves about the brood, which had to 
be fed, tended, and reared. Well supplied with provi- 
sions, and refreshed by a quiet winter, our mother Bee, 
who is quite young, since she arrived from Italy but a 
few days after her sunny mating, did not run the risk 
of losing her own life and of dragging all down with her 
in universal ruin. She has only one care, to lay as many 
eggs as possible, increasing the radius of her path, in 
order to sow as much as she possibly can of the enormous 
field, a mass of hollow pits, provided by her twenty-four 
to forty surfaces of unoccupied honeycomb. The work- 
ers have only one desire, which is as dear to their heart 
as the instinct which inspires them to serve her, to help 
her assuage her passion for fecundity, to increase their 
activities step by step with hers, and to second all her 
intentions. 

Thus, while the renewal of life on earth and in the 
heavens is as yet barely perceptible, they are busy secur- 
ing the renewal of their beloved clan so, when beyond 
the walls of the hive the spring is brooding over the 
countryside, now flooded with sunlight, the workers, 
with their thousands of new-born sisters, timid and retir- 
ing as the first smiles of the spring itself, may well be re- 
garded as yet one more jewel upon the forehead of the 
year and a precious element of grace, light, and joy. 
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Without them, without their sudden flights, as of blazing 
arrows, without their interminable farandole and their 
musical buzzing, and without those flowers which repro- 
duce, in more conspicuous guise or in greater profusion, 
the flowers of the field, to which the Bees bind them with 
threads of gold, in the act of giving them life, the spring 
would not be complete. Once we have known the Bees, 
once we have learned to distinguish, admire, and love 
them, we are no longer able to imagine the world with- 
out them. 


2 


But now let one of those clear, bright days appear that 
come at the end of February or in early March, when, 
beneath a pearly sky, pale as yet, but full of unsullied 
radiance—beneath a warm flood of triumphant sunlight, 
the earth, who has not wholly resumed her robe of ver- 
dure, decks herself with gold, shuddering with ecstasy, 
although she has barely ceased to shiver with the winter’s 
cold; and let the quiet of the noontide hour be en- 
hanced by a temporary lull; and the awakening of the 
hive, so long held back, will be accompanied by a frenzied 
farandole, an outburst of joy and gaiety. 

One after another, all the Bees, suddenly emancipated, 
their legs widely outspread like so many scythes, throng 
in feverish eddies to the alighting-board, which is 
crowded to overflowing, flutter for a moment in the 
beneficent sunlight, turn about once or twice, and finally 
join in a murmurous dance, describing, around the tribal 
home, circles and spirals and fantastic serpentine paths. 
The hive is surrounded by interlacing festoons and airy 
embroideries, with intersecting threads of fire twisting 
and untwisting as though about a magic distaff. It is 
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this that the Bee-keepers call the “Catherine wheel’; or 
more prosaically, though accurately, since to them the 
phrase has a definite meaning, the cleansing flight. It 
is a moment of topsy-turvy, madcap folly, of tumultuous 
rushes and plunges. 

The first general emergence after the winter seems, as 
it were, to riddle the air about the hive with thousands of 
sparks like those of a furnace ejecting its dead cinders; 
it is a general festival. For the noon hour of every fine 
summer’s day, which sees the first steps of the young 
Bees beyond the threshold of their home, is in no way to 
be compared with it. 

For we shall find here all those elderly recluses, born 
before November, who against their will have under- 
gone the long ordeal of imprisonment, and now salute the 
divine radiance of the day which, it may be, they never 
hoped to see again—which, indeed, they had hardly one 
chance in ten of seeing again. Against the background 
of the milky atmosphere they seem to be grey or even 
black, having lost even the youthful gloss of the off- 
spring of our aboriginal tribes. They display an in- 
genuous and exuberant alacrity quite equal to that of 
their younger sisters in the confused and frolicsome 
saraband whose dancers are still further excited by the 
buzzing of an airy_song. 

And here too, undergoing all together their initiation 
into adult life, we find all those youthful workers born in 
the hive during the last few weeks; weeks which have 
scattered through the gloomy, thick-set undergrowth, 
threaded by the wings of the older workers and foster- 
mothers, thousands of pale blossoms. The abdominal 
segments of these new-born workers are transparent, 
like thin plates of transparent gold, if gold could ever 
be transparent; their tawny fleece has glossy high-lights, 
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and all the bravery of their outward appearance seems to 
reflect the beauty of Italian skies. 

The older workers, because the position of the hive 
may have been changed during the winter, or because 
during the long months of stagnation they have forgot- 
ten their exact bearings, and the youngest of all, in 
order that they may fix in their plastic minds and dazzled 
eyes the surrounding landmarks, are frolicking in the 
sun, alighting on the threshold only to resume their flight, 
returning thither yet again after describing endless 
spirals. The whole hive is on the wing; twenty, thirty, 
or perhaps forty thousand Bees, taking part in an im- 
pressive chorus of twenty to forty thousand murmuring 
voices, are weaving a dense veil of sound about the sacred 
home, all possessed and carried away by the same passion- 
ate impulse, behaving as we shall never again see them 
behave, except on the wholly exceptional occasion of the 
departure of a swarm.. 

With this sudden escape into the wild life of Nature 
the delightful and indescribable song of the workers is 
heard once more, lingering yet untiring, regretfully ceas- 
ing only when the hive is again confronted with the 
menace of yet another winter. 


3 


But, to be exact, the Bees have more than one song. 

They have many, as dissimilar as the several notes of a 
chromatic scale. Not, perhaps, for the profane, the ig- 
norant, or the heedless, who perceive, in the combination 
of several notes or several colours in juxtaposition, merely 
a vague, confused, and inexact sensation; but the eye 
of the painter will perceive there shades which to others 
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are invisible; as the ear of the musician will detect, in 
a fugue, each of the threads of which it is woven. He 
whom long habit and loving patience, and, if we may 
call it so, faithful devotion have made the familiar 
friend of the Bee, will discern, in the vibration of their 
wings when flying, or the throbbing of their hearts, ten 
or twenty different voices, which give expression to their 
desires, their hopes, or their perplexities, their wisdom 
or their zeal. Each of the Bee’s songs has its especial 
key. 

The song of anger bursts forth when danger is near 
or some misfortune imminent. It is a cry rather than 
a melodic phrase, a cry which would seem to be emitted 
by the nerves rather than by the heart: piercing as the 
fife when it sounds the alarm and abrupt and broken as 
the flight of the infuriated Bee; a threat may plainly 
be heard in the hissing tones of its falsetto. 

The same feverishness, the same excitement is heard 
in the vibrating tones of pilferers assailing the defence- 
less hive. But their cries are less immediate, less as- 
sured, as though a certain suspicion, an uneasiness, a fear, 
had blunted the edge of their strident tones. Their shrill 
murmur is yet another expression of that cunning and 
hypocritical temper already betrayed by the defiant bear- 
ing of those who are seeking to deceive the guardians and 
defile the home of beauty; to profane the sanctuary in 
which the relics of the summer are stored. 

Grief and melancholy are pitched in almost the same 
key as anger and criminal greed. The despairing lament 
of an orphaned colony finds expression in tones that are 
piercing yet colourless, languid as the sigh of a violin, 
slowly unfolding in the minor mode. It complains, it 
mourns, it weeps for its loss. There is nothing clamor- 
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ous about its grief; it is muffled rather, as befits the voice 
of mourning; a funeral threnody, the dirge of discon- 
solate and unconsolable daughters. 

Such laments are happily heard but seldom; only on 
days of calamity and disorder. They are far less fre- 
quent and less expressive than those that speak of con- 
fidence and tranquillity, the customary voices of the 
peaceful hive. 

But the swarm has notes of appeal: there is the bugle- 
call of the swarm on the wing toward the future, a pean 
of incomparable exaltation. A frenzy of enthusiasm finds 
expression in one dominant, clear, unanimous note. The 
swarm has a voice; rather, thousands and thousands of 
voices, chanting in unison, monotonous as the disciplined 
yet capricious eddying of their flight; a triumphant note, 
as of trumpets, persistent as the assurance of their un- 
daunted hearts. 

Then—but how much calmer, how devoid of all ex- 
citement!—we have the note of recall, summoning the 
scattered cohorts to muster upon the threshold. Neither 
deep nor shrill, and temperate though eager, it sings the 
home, the mother, the family, living in harmony, in the 
hive recovered or discovered. It obsesses and charms 
like an incantation; it invites and retains in the same 
breath, as though the soul of the hospitable hive itself 
were breathing out upon the air its beauties and its at- 
tractions. 

Then there are refrains as of a Southern dance-tune, 
a ronde: the voice of the ‘Catherine wheel,” into which 
enter, a little confusedly, the young and untried voices of 
the children of the hive. Thousands of embodied joys, 
escaping together from the dark interior toward the sun- 
light, on days when the sun is making holiday, knowing 
nothing of the discretion of their prudent ancestors, ex- 
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ecute an uninterrupted trill, gliding and skipping from 
one note to another, of which both are invariable, by a 
series of intervals imperceptible to our sense, rising and 
falling, rising again, and falling again, without end. 

But even these chants are intoned only at certain mo- 
ments, sometimes at long intervals, and always on ex- 
ceptional occasions. He who is frequently in their 
society will learn from them a much more familiar and 
instinctive song; a song expressing all the busy heart of 
the hive. For the heart of the hive, at any moment, 
though more plainly when night has covered all things 
with her cloak of silence, resounds with a deep-seated 
gaiety, affirming an intense and intimate happiness. In 
the major key a choir of voices expresses, in solemn, deep, 
and protracted tones, the security, the industry, and the 
whole individual atmosphere of the home. The motives 
may seem austere, as is the labour which they interpret; 
but essentially they are joyful as their song, which fills 
the heart with joy. 

Yet even this is not the true song of the Bees. To 
hear this you must watch the harvesters at their work 
in the meadows, and, watching, listen. Swift as light- 
ning, straight as an arrow, they first take wing in the 
magical summer days; and on crossing the threshold they 
emit a note of crystal clearness, which, as the Bee dis- 
appears in the distance, lingers and loses pitch and fades 
into silence, like the note given forth by a plucked string 
that loses tension, which lingers, “flats,” and dies. Such 
is the prelude of the voices about to take part in the vast, 
indescribable harmony of the hive. This multiple voice 
may be heard in the fields from dawn to sunset, attuned 
to the smile of the flowers and the golden fragrance of 
the sun-steeped world, a marvellous synthesis of the whole 


of lyric Nature. 
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This song of the Bees, a liquid mirror, a delicate reso- 
nator, draws inspiration from every breath of the spring, 
the summer, the autumn; it reflects all their aspects and 
blends all their voices, embodying in itself their tender- 
est and most exquisite beauties. My friend the poet has 
attempted, in an unfinished sketch, for a poem, to ex- 
press in human speech this delightful and elusive obses- ~ 
Stee. ao, 


4 


The afternoon’s intoxication lasts, as a matter of fact, 
barely an hour: an hour’s frolic, a bath in the warm, 
limpid atmosphere of a perfect summer’s day. The re- 
covery from it is sudden. 

Once more all is order, tranquillity, and labour. The 
youngest workers return to the hive, there to await the 
strength which will enable them to raid the flowers, while 
in the meantime they feed and hatch the larve. The 
others, those who patiently waited through months of 
confinement, watching for a passing improvement in the 
weather, have set out to gather the first crop of nectar, 
hurling themselves straight at the goal, swift and unfalter- 
ing as arrows. Far more numerous than in the morning, 
when they emerged from the hive one by one, they now 
form an active, eager host, seeking out the rare flowers 
scattered about the countryside. 

But alas, there is no great abundance of nectar! Only 
by taking the greatest pains, by searching in a thou- 
sand nooks and crannies, is it possible to find those shel- 
tered spots which have favoured the secretion of nectar 
by affording it protection from the piercing cold or the 
chill breath of the dawn. 

So the Bees fall back upon the pollen. They carry to 
the hive enormous loads, which, heaped together and 
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tightly packed into the pollen baskets, give the legs a 
swollen appearance, burdening the worker’s flight, im- 
peding their walk, giving them a fantastic appearance, 
as of some half-paralysed, monstrous, crawling insect. 
In these days of spring the hive requires an enormous 
store of victuals, so that several pounds’ weight of the 
inexhaustible ‘“Bee-bread” is, day by day, carried into 
the hive, in the shape of tiny pellets, showing all the 
colours of the rainbow, in accordance with the wonderful 
variety of colour displayed by the anthers of the flowers. 

Once more those invisible threads are stretched in a 
luminous warp that joins the hive to the flowers of our 
gardens and meadows. They will not again be broken, 
and are hardly relaxed on days when the temperature of 
the outside world falls beneath 68° Fahrenheit. 


5 


But here a question presents itself. The countryside, 
during the first days of spring, is still a dry and barren 
waste. A quick glance around shows only a wide plain 
of grey or russet earth. Here and there it is sprinkled 
and intersected by perennial oases of sturdy life, where 
only the green of sprouting shoots and growing grasses, 
and the yellow of the leaves that have been withering for 
full six months are seen: only, that captures the attention, 
so uniform are they, yet revealing such subtle varia- 
tions. How do the Bees discover the flowers—how di- 
vide them among themselves without overworking some to 
the detriment of others, which might remain untouched; 
and how do they find the tiny catkins, that are so widely 
dispersed, so lost in such a wilderness? 

Some say by their sense of smell, which is supposed 
to be amazingly acute. M. Gaston Bonnier has proved 
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that the scent of nectar attracts the Bee. In the case of 
a box containing flowering plants, which were covered by 
a plate of glass, they entered the box by an opening con- 
trived at one side of it, never colliding with the trans- 
parent wall which did not allow the intoxicating perfume 
to reach the outer air. But although nectar may emit 
certain undetected odours which the Bees are able to per- 
ceive at considerable distances, this is not the case with 
the pollen. Now, from February onwards it is the pollen 
of the stamens that forms the Bees’ objective; it is to 
collect this pollen that they rush so eagerly from the hive, 
never mistaking their direction: in vain we may wander 
on the outskirts of the woods or copses, loitering by the 
banks of streams or ponds, following the windings of 
wayside hedgerows which are starred with budding 
flowers: we shall never see any Bees on the twigs burst- 
ing with sap, or the unfolding leaf-buds, though we may 
see many Flies—even Dragonflies—flying at random, and 
never losing their bearings. 

Some say that the Bees are guided rather by the sense 
of sight, which is wonderfully developed in them, to judge 
by the many facets of their two great, long-sighted eyes. 
Their penetrating gaze, which searches the horizon like 
a ray of light exploring a dark room, might perhaps en- 
able them to determine, from a great distance, the posi- 
tion of the all but invisible flowers concealed by the 
grass of the remotest meadows, the most distant woods 
—for example, the little white heads of clover in the 
pastures. This might explain some of their fatal mis- 
takes. Deceived by the colours, they might go in search 
of honey to the snow-covered mountains, to the glaciers, 
with the all but incredible blue of their pinnacles, deep 
as the blue of ocean or pale as that of the Virgin’s robe; 
and there hosts of them would perish of the deadly colc; 
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and such indeed is the opinion of many Alpine climbers, 
who state that they have seen the moraines and snow- 
fields sown with their winged corpses as thickly as with 
hailstones. 

But are they able to distinguish colours—are they able 
to perceive them, even at a very great distance? Lub- 
bock confidently replies in the affirmative. “We can 
scarcely doubt,” he says, “that Bees are able to per- 
ceive the sensation of colour. Nevertheless, I thought it 
would be well to prove the matter by exact experiment, a 
thing which had not yet been done.” And with patience 
and attention to detail such as we find only in the true 
scientist, such as was so constantly displayed by the 
eminent entomologist Fabre, which only the ignorant, 
or those who do not wish to understand, could ever regard 
as childish, he proceeded to prove his point by a num- 
ber of different experiments. 

Let us see what he has to tell us of one strange little 
worker Bee whom he examined: ‘On the thirteenth of 
July I exposed some honey which I had placed on a piece 
of blue paper. At the distance of about a yard I exposed 
a similar amount of honey on a piece of orange-coloured 
paper. When the Bee had made two journeys I trans- 
posed the two papers; nevertheless, she returned to the 
honey on the blue paper. After three more visits, all to 
the blue paper, I transposed them once again, and once 
more the Bee followed the colour, although there was 
still some honey in the original position. . . . On the sec- 
ond of October I placed some honey on some slips of 
glass which were placed on pieces of paper—black, white, 
yellow, orange, green, blue, and red. A Bee which had 
been placed on the orange paper returned twenty times to 
the same slip of glass, and only two or three times to 
other slips, although I had changed the positions of the 
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coloured papers and of the honey laid upon them. On 
the following morning two or three Bees paid twenty-one 
visits to the orange and yellow, but only four alighted 
on the other slips of glass. I now changed the position 
of the glass slips, after which out of thirty-two visits, 
twenty-one were paid to the orange and the yellow. This 
result is due, I believe, to the fact that one of the Bees 
was placed on the orange paper at the beginning of the 
experiment. It could not be due to a preference for 
orange and yellow on the part of the Bees.” 

In this way the ingenious experimenter was confronted 
by a second problem. Having established the fact that 
the Bees are able to distinguish colours, he proceeded, by 
an enormous number of further experiments, carried out 
under the most rigorous conditions, to enquire whether 
they preferred one colour to another. This was no idle 
amusement. It is by no means a matter of indifference 
to understand the quality of vision existing in the Bee. 
The wonderful tints displayed by the petals of honey- 
bearing flowers attract the Bee as the magnet attracts 
iron, by a force whose secret will be found in the very 
depths of the brain and eyes of an insect especially 
equipped for exploring the air, for piercing it like a ray 
of light, for discovering scattered flowers. 

“T arranged my colours,” Lubbock continues, “‘in a line, 
with blue at one end. The morning was cold, so that 
only a single Bee appeared. She had come several times 
the day before, and as a rule she came to the honey on the 
blue paper. On the day in question it was again to the 
blue that she came, as I gradually moved the colour all 
along the line, shifting it from one position to the next 
every half hour. During this time she paid fifteen visits 
to the honey, and each time she alighted on the blue 
paper. . . . The Bee accustomed to green returned to 
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that colour, even though it were displaced by the dis- 
tance of a foot and replaced by yellow, orange, white, 
or red; but, on the other hand, when the green was re- 
placed by blue it was to the blue that she came... . 
These observations plainly showed that Bees possess the 
faculty of distinguishing colours. Now it remained to 
discover whether Bees had a preference for certain 
colours. M. Bonnier, in a recent essay, has answered 
this question in the negative. He does not doubt that 
these insects are able to distinguish colours, as he con- 
siders that this is plainly proved by the above-mentioned 
experiments; but he asserts that they are neither attracted 
nor guided by the colours of flowers; and this he has en- 
deavoured to prove by experiment.” 

Lubbock applied himself to the solution of this prob- 
lem, but was careful to avoid tests of too summary or 
too crude a nature. His patience was unsurpassable. 
By a score of different combinations, by constantly 
changing the place of coloured slips arranged in a single 
row, by a regular progression from left to right and from 
right to left, designed to eliminate possible errors aris- 
ing out of the Bees’ habits of flight, and at times by ac- 
customing them beforehand to alight for several days in 
succession on surfaces devoid of any colour, or on colours 
other than blue, he examined and calculated the number 
of visits paid by the Bees to the coloured slips which he 
had smeared with honey. What colour did they chiefly 
favour when alighting? Blue. If we take the sum of 
all his results, blue has always the place of honour, above 
all other colours. White, yellow, green, orange, and red 
come next, in an order determined by further experi- 
ment. “The precautions which I took seemed to me to 
have subjected all the Bees to similar conditions, and 
the number of the experiments seemed sufficient to es- 
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tablish a reliable average.” Out of a hundred visits blue 
was seventy-four times one of the first three colours 
visited, and only twenty-six times was it one of the last 
four. To Lord Lubbock these data seemed conclusive. 

Blue casts a spell over the Bee: the blue of the cam- 
panula no less than the blue of the sky; as though they 
sought to recall, as though some secret instinct, cherished 
in their hearts, proclaimed that they are the vestals of 
celestial purity and daughters of the azure skies. The 
worthy La Fontaine might well call them the “daughters 
of the heavens.” 


6 


At the very first caress of spring, before the gales of 
March are over, before there is warmth in the sun’s 
smile, the fragrant walls of our hive begin once more to 
vibrate with a sonorous humming, and as the hive awakes 
to activity the sentries again mount guard upon the thres- 
hold and the ventilators resume their post. Inside the 
hive the interminable spring-cleaning is now beginning; 
for the instinct of cleanliness awakens in the heart of the 
Bees simultaneously with their long-repressed love of 
work. The microscopic fragments of refuse detached 
from the combs during the icy days of winter, which have 
collected at the bottom of the hive like chaff on the 
threshing-floor, are now removed by a gang of indefati- 
gable sweepers and scavengers, and cast out of the 
hive. 

On the floor of the hive, long besieged by the frosts, 
there is also a hecatomb of lifeless bodies: poor insects 
who were not able, like those of the summer, to escape 
from the hive in order to die far off, but who had the 
supreme consolation, if consolation it were, of dying be- 
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neath the combs covered by their sisters, motionless, heed- 
less, and seemingly lifeless. Numbers of them fell, one 
by one, marking by the dull sound of their fall the slow 
minutes recorded by the winter’s hour-glass. The last sur- 
vivors of July were the first to succumb; then those of 
August and September, all having barely attained the six 
months which is the extreme limit of the worker’s life. 
The greater ‘number barely see their fourth month, for 
any untimely or premature excursion, any slightest im- 
prudence in their outgoings or incomings, may be fatal 
to them. And now the voluntary sextons, their labours 
lightened by their incomparable ardour, remove one by 
one, with vigorous and persistent efforts of their legs 
and wings, the bodies lying on the floor, which have been 
lying there, shrivelling, it may be, for six months or only 
for a couple of days, carrying them off with a heavy flight 
and allowing them to fall to the earth at some few paces’ 
distance from the hive. 

However, the largest company of workers will be found 
on every side, toiling desperately on the cells. Their 
business is to clean and tidy them, to rectify minor de- 
tails, and if need be, to complete them. 

The comely waxen combs have indeed altered in ap- 
pearance during the weeks of damp and cold. At the 
end of autumn they were still almost white, though their 
whiteness had insensibly acquired a bloom, a patina, as of 
old ivory, with a circular area of a slightly darker hue 
at the centre, where each cell is carpeted with thin dia- 
phanous pellicles, the swaddling-bands of chrysalids, 
glossy as the husk of a chestnut. Since then their whole 
surface has changed to a light buff, to an amber yellow, 
and, lastly, to a brownish ochre. But the nest contain- 
ing brood—that is, the area which was the spherical clus- 
ter of lethargic, hibernating insects—is a dusky brown 
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with a touch of sepia, which becomes almost, or even 
quite black, in its more frequented parts. 

And now, in certain parts of the hive, we find vast 
areas of comb, bleaching: the workshops of the future. 
When the air becomes warmer the wax-makers are quick 
to suspend themselves in their pendant festoons, absorbed 
in the mute expectancy of their mysterious task, with the 
help of the wax which they exude, to rebuild the hex- 
agonal walls of a broken cell, to strengthen the rim, which 
has lost its sharp edge, to lengthen such cells as are 
considered insufficient, to repair them or reline them. 
The corners of the combs are completed and connected 
with the wooden sides of the frames and sections. It is 
of great importance that the combs in the frames should 
be finished, or the mother, incessantly developing, at her 
own pace, the spiral track along which her eggs are laid, 
might find herself short of empty cells. Her eager appe- 
tite for fresh cells calls for a correspondingly intense ac- 
tivity on the part of the workers. 

The brood, indeed, multiplies itself with fabulous gen- 
erosity. The population of the hive is soon restored to 
its former strength; the thermometer is slowly rising, 
‘while pollen and nectar are being stored in the combs. 
All these things work together to increase the number of 
eggs laid by the mother of the hive, in accordance with 
a ‘mathematical progression which would be almost em- 
barrassing did it not contain such a wealth of promise. 


7 


At the end of February—or even earlier, since she is 
a queen of Italian race, and was born at the most favor- 
able time—that is in the August or September of the 
previous year—the mother begins to lay a few eggs daily 
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beneath the cluster of workers. Since then she has im- 
perceptibly increased her amazing output, dropping her 
eggs more rapidly as a wider area is offered to her almost 
distressing zeal. 

Her youth is one of the reasons of such fertility, but 
many other factors favour it. The formidable size of 
our modern honey-factories appeals to her activity. The 
warmth of the air inside the hive, carefully maintained 
by an abundant population and conserved by the thick, 
air-tight walls of her dwelling, are all so many stimuli. 
Warm weather and a high temperature within the hive 
are necessary to the hatching of the larve, but they are 
_ also necessary to the production of the eggs themselves. 
The mother apparently foresees their beneficial influence. 
A temperature of 86° Fahrenheit is the ideal tempera- 
ture for the heart of the vast nursery, and the more 
closely the outer air approximates to this, the easier will it 
be to maintain it. From this time onwards the produc- 
tion of eggs undergoes an enormous increase. 

Spring, with its radiant sunlight, like a fire that bursts 
into flame at a touch, is also the accomplice of the 
mother’s labours. During the first few days a bare fifty 
cells are provided with eggs, but a few weeks later five 
hundred daily receive the fragile rod-shaped germ, white, 
faintly tinged with blue, which is so big with life. Now 
that spring has completely conquered winter, two thou- 
sand cells or more are fertilised each bright, sunny April 
day. 

The cycle of the mother’s labours, developing more 
and more swiftly, includes first one comb, then two, 
three, four, and even five, and yet no limit appears to the 
incredible energies of maternity. For now the great pe- 
riod of egg-laying is commencing; it will last five or six 
weeks at a stretch, and during this time an average will 
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be maintained of three thousand to three thousand five 
hundred eggs per day of twenty-four hours: a rate of 
more than two a minute. Without a pause, unresting, 
the queen progresses with majestic gait through the fra- 
grant darkness, halting only for a moment to thrust her 
abdomen into a cell before proceeding to the next. What 
a marvellous increase of her creative powers! What an 
incredible fertility to call forth from her bowels, in a 
single day, two and a half times her own weight in eggs— 
or in a month seventy-five times her own weight—appar- 
ently without exhausting her, since for a period of four or 
five years she is able thus to scatter the substance of this 
fountain of fertility without its running dry! Each day 
sees her burdened a little more heavily as she continues, 
without a pause, valiant and courageous, to tread the 
laborious path pointed out for her by her incomparable 
sense of duty. 

We must beware of criticising these figures as exag- 
gerated, extravagant, or imaginative. They are the ac- 
curately recorded figures of a large hive—large, but not 
one of those amazingly prolific communities which the 
Bee-keeper sometimes encounters. What is more, they 
can be verified. Without describing in detail the exact 
but rather complicated methods by which such investi- 
gators as Léon Dufour estimated the number of eggs 
laid in the hive, it will be enough to indicate a method 
which is comparatively simple and easily applied. Into 
the midst of the ten or twelve frames to which a populous 
and active colony has been confined, we introduce, one 
April morning, two frames completely filled with worker 
cells, which contain neither brood, pollen, nor honey. 
The queen, feeling herself cramped and unable to continue 
laying, since she has no longer the necessary space, 
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promptly takes possession of these providentially appear- 
ing cells and provides them with eggs. A careful ex- 
amination of the two frames, if we remove them from 
the hive on the following day, will readily give us the 
number of eggs laid during the previous twenty-four 
hours, since one square inch of the comb will always 
contain the same number of eggs, the total for both sur- 
faces of the comb being eight hundred and fifty. We 
may then replace the two frames by other similar frames, 
and by the following morning they, too, will have re- 
ceived their due allowance of eggs. By repeating this 
operation for several days in succession, the daily output 
may of course be determined without appreciable error. 
If the population of the hive is numerous, and if the hive 
itself has a good store of food and is comfortably warmed, 
the average will attain or even exceed the two thousand 
five hundred to three thousand eggs which we decided 
to accept as the basis of calculation. 


8 


Increasing at the alarming rate of three thousand births 
daily—and this, let me remind the reader, is far from 
being an exceptional figure—the living capital of the hive 
is multiplied as though by some fantastic speculation. 

After some weeks of this wholesale production of eggs, 
let us open the hive some fine May morning in order to 
read therein, as though in an open book, of the marvellous 
bounty of divine Nature. Let us set aside the combs 
teeming with workers—purveyors of food, who brush 
themselves clean as they unload their pollen, harvesters 
who contribute their drop of fresh nectar, and wax-mak- 
ers who cover the cells containing the ripening honey 
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with a translucent fabric of waxen lids. Let us go to 
the very centre of the building, opposite the ventilating 
inlet—the position most favoured for the brood. 

Here are the innermost chambers over which the foster- 
mothers watch; here is the nursery where to-morrow’s 
lives are taking shape. Nine thousand cells, like so many 
open wells with glistening walls, reveal the white speck 
of the egg as though some delicate seed had been inserted. 
There fifteen thousand larve, lapped in comfort, lie 
sprawling on a bed of pollen and honey. Fifteen thou- 
sand other larve, having attained the stature of giants, 
see the brown curtains surrounding their beds com- 
pletely drawn, while they struggle in the agony of the 
moult. Lastly, twenty-four thousand cells are sealed 
with the thin, flat dome beneath which the final metamor- 
phoses of the nymphs, of the pallid chrysalids, take place. 
The whole community is now no more than a vast cradle, 
the cradle of hopes in which the secret of the future lies 
hid—or perhaps we should rather say, from which the 
future is escaping each minute in sparks of living gold. 

For without cessation this nursery sends forth its Bees. 
Every day three thousand Bees emerge from it into life 
and are promptly replaced by three thousand more. A 
torrent of young life flows from the combs and over- 
spreads them; and the spring can never fail, since at 
every moment it is fed by fresh waters, by the germs of 
other lives. 

And now the fair Italian Bees have invaded the dwell- 
ing into which their mother, not so long ago, had to be 
smuggled like any adventuress. Their sisters by adop- 
tion, the black Bees, less sumptuously clad, having lav- 
ished their care and affection as devotedly and unselfishly 
as though the offspring of their own race had been in 
question, on these exotic children, so unlike them, have 


The Springtide Madness 283 


gone forth from the hive leaving the children in posses- 
sion of the family treasure, to meet their death, here one, 
there another, in the open; where some have been over- 
taken at a distance by a squall, or have been devoured 
by birds, or have simply been worn out by their strenu- 
ous labours; and to-day not one of them is left. 

Already the murderous decimation has begun to work 
havoc among the young Italian raiders; they, too, are 
falling one by one, the victims of accident, or the capri- 
cious elements, or sudden hailstorms. But death itself 
is powerless against life so lavish and abundant. So many 
are born that misfortune is powerless to leave its traces 
amidst their serried ranks. Nearly a hundred thousand 
Bees have been born during the last month, and their 
name is now legion. And every day the heat of the 
afternoon evokes, beneath the beneficent and life-giving 
splendour of the summer sun, as it were an April hail- 
storm, a dense, expanding sheaf of other youthful work- 
ers, about to claim their share of labour and subject 
themselves to the law of the corolle. 

At the present moment the hive is seething and singing 
like a kettle on a stove. It is overflowing like a swollen 
spring whose waters escape in a foaming torrent. At 
night it is no longer capable of containing between its 
combs, on the cells recently filled with pollen and nectar, 
a population which by day is dispersed, but which the 
night calls home again, and whose numbers will soon be 
multiplied tenfold. Ten or fifteen thousand workers are 
compelled to remain on the threshold, hanging from the 
mouth of the hive like a ragged beard. Were they to 
enter the hive, its teeming inhabitants would be in danger 
of asphyxiation in this home of strenuous labour, already 
full to overflowing. 

And now every form of wealth is flowing into the hive. 

19 
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This is the hour of its unalloyed prosperity. Alas! in 
the hive, even more frequently than in our human com- 
munities, this hour, owing to some unintelligible mystery, 
is but the prelude to vast and desperate sacrifices. 


CHAPTER 14 
THE DEPARTURE OF THE SWARM 
1 


During the last days of May, of that cool and lovely 
month, radiant as youth itself, the hive is overflowing 
with feverish excitement, but it has lost the frenzied 
eagerness which marked its labours upon the return of 
spring. It has not yet achieved that quiet serenity that 
speaks of a tranquil spirit, confident of itself and of 
destiny. It has yet to live through many an anxious 
crisis. 

And now, with the effervescent rise of sap that awakes 
and intoxicates the countryside, the drones have reap- 
peared. Those instincts of lavish generosity which 
multiply the birth of the useless and dissolute suitors 
have once more come to the surface. As though the 
promises of life that hedge her about were pouring their 
madness into her heart, the mother has once more be- 
gun to lay hundreds upon hundreds of male eggs. And 
now, having emerged from their cradles, they wander 
about the combs in search of nectar, with a curiously 
disdainful bearing, as of conquerors, careless by virtue 
of their indifference, pursuing nothing but the joy of 
living, leading a peaceful existence, and watching for the 
blazing hour of noon. For hardly has the midday sun 
begun to aim his arrows at the threshold of the hive from 
his point of vantage overhead but they rush forth exult- 
ing in the blessed heat. Their numbers are never greater 


than in May, a noisy and tumultuous month. They make 
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frenzied raids upon the flowers and perform all manner 
of strange evolutions, like a living whirlwind, a continual 
hurly-burly of buzzing, chiding voices, without modula- 
tion or reserve. 

What does it matter to them that the hive has become 
too small—all but uninhabitable, indeed—once it refuses 
to provide accommodation for the legions to which it 
gives life? They re-enter it, jostling the groups of 
workers who no longer leave the threshold, without trou- 
bling their heads about them, hastily making for the 
nectar, for the combs on which their indolence bids them 
prudently conceal themselves. They get back to the 
combs long before the shadows rising in the East have 
brought home the workers dispersed about the country- 
side, as cattle are brought home to the byre. That the 
workers who follow them should block the door of the 
hive until they are powerless to cross the threshold—of 
this they know nothing, nor are they likely to trouble 
their heads about the matter. We never see them of 
an evening beside the door or on the alighting-board, or 
clinging to the front of the hive, which is more than half 
covered by worker Bees, as though by a dense encrusta- 
tion, like that of the mosses and lichens that grow on 
the boughs of ancient trees. Self-satisfied egoists, they 
never mingle with these homeless Bees that pass the 
night in the open, “making a beard,” as the Bee-keepers 
say with picturesque and delightful simplicity. 

Do their voices blend in the impressive hymn that 
ascends from the hive after sunset? It is highly im- 
probable. To flutter one’s wings in order to ventilate 
the stifling dormitories is a form of labour of which they 
have no conception. Such matters are the business of 
the industrious workers. All the cares of the hive are 
shared among them, including that of beating their wings 
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of transparent silk, of desperately fanning the air in or- 
der to renew it and to waft a comparative coolness be- 
tween the combs. The deep, sustained murmur of the 
hive, the workers’ lullaby, rising to an occasional fortis- 
simo, resounds throughout the night, continuing without 
a break until the dawn is rosy in the East, as though it 
were the outcome of inaction during long hours of dark- 
ness. 

But the rival labours of the nectar-carriers are no longer 
resumed with the return of daylight. An all but incred- 
ible wealth of nectar may be exuded in tiny beads from 
the depths of the corolle; yet, by a strange reversal of 
their habits, which amounts to revolution, the Bees no 
longer seem to care for such things. Let the nectar 
evaporate, let it be lost: what does it matter to them? 
They will remain in the neighbourhood of the hive, which 
has now become a wingless community, a mere tumultu- 
ous crowd, and refuse to be tempted by the sun, or the 
fragrant breath of summer, or the flowers. They issue 
forth from the hive at longer and longer intervals. Many 
of them come out upon the alighting-board and hurry 
forward as though about to launch themselves into the 
air, yet they do not do so, behaving as though they dared 
not. Or one might believe them to be searching for 
something that cannot be found. But we shall presently 
see that they turn about, rushing through the dense ranks 
of Bees about the door, re-entering the hive as quickly 
as they emerged. The incessant tumult on the thresh- 
old would seem to be simply so much wasted energy, so 
much pointless fatigue. On perceiving the tumultuous 
emergence of the truant drones and the overflowing of 
the hive, which is simmering like a vessel full of some 
fermenting liquor, a nocturnal chorus of resonant mur- 
murs, the idleness of the workers at the height of the 
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nectar harvest, together with their breathless and aim- 
less proceedings, the Bee-keeper prophesies serious 
events. To such an extent can the Bees’ normal men- 
tality be summed up in these two words: “peace and 
labour”! 

The Bee-keeper has not misread the omens. 


2 


And now, if he opens the hive he will perceive yet 
other symbols, even more significant. 

The workers brooding on the combs seem passive and 
lifeless. However, at certain points of the frames—at 
the sides or underneath—we shall see a number of work- 
ers who appear to be more than commonly engrossed. 
They are frantically labouring, in circular working- 
parties, on a hypertrophied cell which no longer bears 
any resemblance to the hexagonal cell, since it projects 
from the comb and is hollowed out like a goblet. They 
tax their ingenuity to the utmost in their desire to give 
it a crisp, clean finish; they plunge their heads into it 
and withdraw them again a hundred times over, actuated 
by a painstaking persistence which contrasts strongly 
with the prevailing apathy. The fact is that this ab- 
normal cell is not empty: a pallid larva is lying there, 
like those that are visible as so many white specks in the 
open nurseries of the surrounding combs; identical with 
these, indeed, except that it is a little stronger, and lies 
wallowing in a lake of milk that bathes it from head 
to tail. 

We may note seven, eight, ten, or more of such groups 
of workers. Seven, eight, or it may be ten cup-shaped 
cavities of this nature are scattered about the three or 
four central combs. Some are barely indicated, as 
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though their rectilinear borders had just begun to assume 
a circular section; others are more capacious and more 
deeply excavated; one or two even protrude from the 
comb, like inverted acorns whose points have been re- 
moved. The surface of these cells is anything but 
smooth, being wrinkled by a network of small veins; it 
is a dark brown in colour; for some old wax obtained 
from this or that part of the hive, and in particular from 
the solid supports of the comb, has been used by the 
builders for their foundations. There has been no stint- 
ing of material, for the walls of the hive are thick, and 
enough material has been collected at this point to build 
a hundred workers’ cells. 

These are the cells of the future mothers, or rather the 
bowers of the princesses of the blood, who may be pre- 
destined to sovereignty: luxuriously equipped, gen- 
erously rationed, lovingly protected, as though they al- 
ready contained the very heart of the community. A 
supreme hope broods over them. And it is from this 
central point that a new spirit has gradually spread from 
frame to frame, invading and submerging them, paralys- 
ing the harvesters and infringing the ordinary policy of 
the hive, imposing upon the whole distracted nation an 
excited yet submissive mood, indifferent to the present 
but expectant of the future. 

“Tt will be four or five days from now,” the expe- 
rienced Bee-keeper declares. “They are going to 
swarm.” 


3 


“They are going to swarm!” In other words, the Bees 
are ready to migrate, in a mass; are ready to confront an 
unknown destiny; are about to divide the nation into two 
tribes, which henceforth will be strangers one to the 
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other; and this mood is not artificially induced, as might 
happen as the result of human intervention, which some- 
times provokes the act of swarming; but spontaneously, 
with full liberty of initiative. 

The frames of waxen combs, so jealously, so slowly 
and patiently constructed, atom by atom, revised and 
modified by a thousand loving touches; the brood, ex- 
panding like a vast blossom rich in promise, which sets 
bounds to their outgoings and holds their hearts in leash 
as though with chains, but they are chains that the work- 
ers love; the very queens who beneath their swaddling- 
bands are so eagerly watched and guarded; the honey, 
that so desirable treasure which holds, as it were in sus- 
pension, millions of perilous and deadly quests; and the 
wax, which hangs the folds of its golden mantle on the 
parallel walls of the golden palace; lastly, the maternal 
hive, the storehouse in which each of these treasures, 
more precious than life itself, for which any one of the 
workers would willingly die a hundred deaths; the in- 
timate atmosphere of the home which they serve as more 
than willing slaves; a haven which was the more dearly 
loved in proportion as the ills they suffered for its sake 
were more intense; that shadowy refuge, in which they 
have never experienced anything more pleasant than 
a bitter-sweet devotion and incessant toil: all that is 
theirs, all that is dear to them, all that they have cher- 
ished so faithfully, on which their desires, their emotions, 
and their understandings are centered—all must now 
be abandoned, absolutely, finally; and at the selfsame 
moment all regret, all inclination to return, and even the 
very memory of the treasures lost at this critical juncture, 
must vanish as though they had never been. 

And this critical moment—is it a moment of wisdom 
or of madness? We human beings might well call it a 
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moment’s madness, for we are unable to discover the 
motive of such magnificent generosity. Individual ego- 
ism is not a sufficient explanattion, and even collective 
egoism, the only kind of egoism known to the Bees, fails 
to give us the key to the enigma. A wonderful dream, an 
unlimited capacity for self-sacrifice, a willing and sub- 
lime renunciation! At one brutal stroke they sever the 
cables that hold the vessel to the quay, to the home of 
peace and tranquillity, even to life itself, to leave it at 
the mercy of all the hazards of uncharted, tempest-ridden 
seas strewn with shoals and reefs and wrecks. 

Most assuredly they will find nothing of all that they 
are about to surrender with their palace, overflowing with 
the largess of Spring. Not a trace of that wax of which 
hundreds of pounds’ weight has been amassed, particle by 
particle, scale by scale, and kneaded together thousands 
upon thousands of times. Not a single cell of the brood 
which has attained such an amazing development, so that 
full fifty thousand little creatures, lie side by side in 
their swaddling-bands, pampered and indulged, in a vast 
incubator, which has already been furnished with almost 
all the honey-paste required to last the embryo Bees until 
the end of their larval state; nor the bleaching honey 
whose sparkling limpidity so enraptured them—the rip- 
ened nectar of the first blossoms of March, and that in 
which are crystallised the fragrant breath of April, and 
her welcoming smiles, and the fresh, limpid nectar of 
May, with which the newly-built cells are brimming over. 
It may even be that they will fail to find a natural shelter 
—the hollowed tree in the forest endeared to them by 
their inherited instincts, or the wall or chimney which 
would at least provide a refuge; still less can they be cer- 
tain that man will gather them in, as he did their sisters 
last year, to lodge them in the basket of osier or vi- 
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burnum, or the comfortable wooden house, so well con- 
trived for their content. They are threatened with the 
fate of those swarms that wear themselves out and die 
before they can find the necessary shelter. 

Herodotus tells us that the Lydians, believing their 
country to be over-populated, left it to fate to select 
those of their number who should suffer expatriation. 
These entrusted themselves to the waves, and, guided 
by the kindly goddess of Fortune, landed on the gener- 
ous shores of Etruria. Not otherwise did the Pheenicians, 
who ploughed the ocean with their keels and founded 
Carthage. So, at a later period, did the hordes of the 
barbarians, driven from their lands by dearth. Em- 
barrassed by the multitude of their children, the Sabines, 
according to Varro, were many times compelled to emi- 
grate; and thus the elders of the city of Bees drive 
forth their offspring, in order that they may found 
colonies. 

Varro saw only part of the truth, or related more than 
he saw. The Bees of a departing swarm are not rapa- 
cious creatures athirst for conquests. They have no in- 
tention of breaking into the hives of other Bees, whether 
neighbouring or remote, nor of usurping their inmates. 
They have not been led astray by the longing to acquire 
another’s wealth, nor by hard necessity, and they are 
strangers to the nomadic instinct. How, indeed, could 
these gentle adventuresses hope to profit by their plan of 
deserting a dwelling so richly endowed, whose very walls 
are the fruit of incessant labour? The future confront- 
ing them is uncertain, it may be impossible, and in any 
case they are the hostages of chance. Their exodus is 
by no means an attempt to take the promised land by 
storm. It leads them from a land of abundance to the 
very heart of the wilderness. And they fly upon their 
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way as lovers of peace, as joyous victims rather than in- 
vaders. 

A general though quite exceptional sweetness of tem- 
per has inspired these ardent hearts. They forget that 
they have stings. Never, while swarming, do they at- 
tack; they have become mere humble Flies, docile and 
unweaponed. They will forget their stings until the 
moment when the refuge which they have discovered 
and explored once more provides them with a home to 
be defended. It is as though their departure, so gener- 
ously conceded, had spread amongst them that peace 
which passeth all understanding, which is always sug- 
gested by noble and disinterested sacrifice. 


4 


In order to explain the departure of a swarm which 
deserts a hive in the full maturity of its energies and 
resources, a wholly material cause is often enough ad- 
duced. There was not enough room for the Bees, who 
were embarrassed by heat and overcrowding, or perhaps 
there were not enough cells for the raiders seeking to 
store their nectar, or the mother of the hive, urgent 
to disburden herself of her marvellous output of eggs. 
Therefore they must perforce seek their fortune else- 
where. But the colonies of quite middling size, lodged 
in dwellings where the comb-builders are far from having 
completed their task, are sometimes known to send forth 
swarms, while others remain, with never a thought of 
leaving them, in hives which are overcrowded even be- 
fore the advent of summer. It is obvious, therefore, 
that swarming may be determined or provoked other- 
wise than by difficulties of this order. There may be 
moral,’ psychological, or social causes, 
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What are these causes? How do they operate? How 
do they affect the individual? How far does the com- 
munity deliberate upon them? Here we are confronted 
by unfamiliar problems. To seek the answer to rid- 
dles is doubtless an idle occupation; yet we must learn 
how to put these questions so that our answers shall not 
be too wide of the mark. 

“Tt is the spirit of the hive,” says Maeterlinck, “that 
determines the hour of the great annual sacrifice to the 
genius of the species—in other words, of swarming— 
when a whole people, having attained the summit of pros- 
perity and power, suddenly abandons to the future gen- 
eration all its possessions, its palaces, its dwellings, and 
the fruit of its labours, to go forth and seek on distant 
paths the insecurity and penury of a new territory. 
Here is an action which, whether conscious or uncon- 
scious, is assuredly beyond our human morality. Some- 
times it leads to ruin, always to poverty; and infallibly it 
breaks up the fortunate community, compelling it to obey 
a higher law than that of the prosperity of the state. 
What is the origin of this law, which, as we shall see 
directly, is far from being as blind and inevitable as is 
believed? Where, in what assembly, in what council, on 
what common ground shall we find it, this spirit to which 
all submit, and which is in its turn subdued to a heroic 
sense of duty and a judgment that always looks to the 
future?” But we are still no wiser than before. For after 
all, what is this “spirit of the hive”? Is it not merely a 
word, behind which the unknown and unknowable is but 
poorly disguised? Does not this explanation, which we 
can hardly call an explanation, increase the distance be- 
tween us and the further end of the chain which we hold 
by one extremity, as Bossuet once suggested in almost 
these very words? In short, in other words, does it 
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really do anything more than add yet another link to this 
chain? 

It is obvious that swarming is the natural means em- 
ployed by the Bees of multiplying their colonies, and, 
since the ordeal of a barren summer or a hard winter 
must decimate their families, of assuring the maintenance 
and continuation of the species, in spite of individual 
losses. And this means is doubtless suggested by in- 
stinct, just as instinct inspires in every living creature 
the desire to propagate its kind and prolong its life. In 
the wild state it speaks to the Bees as a tyrant, an abso- 
_ lute sovereign; the woodland colonies swarm profusely, 
including those whose numerical strength is moderate 
or even deficient. In the domestic state the swarming 
instinct is modified and abated; rational exploitation has 
made it weaker and more orderly; so that a colony 
lodged in one of our huge honey-factories, with its nu- 
merous frames, sends out only one-fourth or one-fifth 
as many swarms as a wild community. The instinct 
is more imperious in certain races, such as the Car- 
niolan, which sends forth an infinitely greater number of 
swarms than the black Bees. But in certain of our 
own species it becomes morbidly exaggerated; they are 
said to be suffering from the “swarming fever,” which 
may end in absolute exhaustion, the community subdivid- 
ing itself five or ten—or as in a case mentioned by 
Swammerdam—as many as thirty times in succession in 
the course of a single summer. 

Thus the reproductive instinct, which looks further 
ahead than the welfare or security of a single hive, speaks 
in more imperative tones to our workers than the instinct 
of self-preservation when the latter are preparing to 
swarm. But how? Do they exchange impressions, de- 
sires, and decisions, like the swallows that gather round 
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the belfry when the first frosts of autumn are in the air? 


The long, shrill, interwoven cries that muster the swal- 


lows are but the echo of an inward voice; but to express 
this the Bees, at least to the best of our ‘knowledge, and — 
as far as our imperfect senses are able to perceive, do 
not emit even a special murmur. Do they deliberate in 
a supreme council, an Areopagus? I fancy just as much 
as, but no more than, the migratory birds; where all, 
without compulsion, act in unison, just as the decision 
of migratory birds is always the same—namely, in favor 
of departure. 

This mystery, even though it may be more baffling 
has the same origin as so many other actions, individual 
or collective, which we consider with a sense of hopeless 
mortification. There is something mysterious, for ex- 
ample, about every excursion of the raider who leaves 
her hive spontaneously, not only to collect nectar, but 
also to confront dangers which are familiar to her: the 
danger of treacherous enemies who keep watch upon her; 
the dangers of the elements, of the wind and rain that un- 
loose themselves upon her; the dangers of the weather, 
which may undergo a sudden change and does indeed 
incessantly vary; there is something mysterious, too, 
in the sole impressive flight of the virgin queen going 
forth to her magnificent aérial nuptials, and also to con- 
front a hundred stupendous risks, any one of which would 
bring enduring ruin upon the hive; there is something 
mysterious about the sudden dash of the drone pursuing 
the youthful bride, although, if he were accepted, he 
would be virtually doomed to death. There is some- 
thing mysterious, too, if we recall the age of our colony; 
in the wholesale rearing of brood as early even as Febru- 
ary, when reserves are scanty and the season pitiless; 
and there is also something mysterious in the massacre of 
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the males, which is unanimously agreed upon for the 
month of August. 

In the case of the swarm, as in all other instances, it 
appears, in the end, that the Bees have every reason for 
performing an action which to us, at first sight, seems 
the height of unreason. Even though the swarm had but 
one chance in ten of settling down and prospering else- 
where, it would still be justified in adventuring forth. 
And our human actions—even the most judicious of 
them—are they often anything more than a speculation 
“in futures,” a calculation of probabilities, like the sow- 
ing of a field exposed to inclement weather, or freighting 
a ship and trusting her to the inconstant waves? 

The comparison is not so far-fetched as may appear; 
for the Bees do not swarm at random, nor yet as the 
result of a sudden and unreflecting intuition. The ex- 
odus has been considered for at least ten days before it 
takes place; this is proved by the existence of royal cells 
in the comb. Have the Bees any conception of the 
dangers that are lying in wait for them? It is possible. 
But do they foresee them all? ‘This is doubtful. One 
thing is certain: they are not, as a rule, deterred by these 
dangers; and it is well that this should be so. How 
often should we make attempts of a nature wholly de- 
serving of commendation if we could always know pre- 
cisely what vexatious results might ensue? Our Bees, 
then, set out upon their airy highways, led and inspired 
by instinct, which is not in this case the tyrannical 
master which so many suppose it to be. 

But wherein shall we profit by discussing directive 
forces or scrutinizing motives? These will but lead us 
into the unknown. Here all the philosophies of earth 
are of no avail. The mystery of the humblest of living 
creatures encompasses us about and hems us in; yet of 
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the mystery itself we catch but the merest glimpse. Our 
poor curiosities seem to be confined in a narrow prison, 
in which they dash themselves against the walls, but can- 
not pierce them, strive how they will; happy if some 
narrow skylight vouchsafes them a vague glimpse of the 
horizon, or an occasional ray of sunlight; but they must 
always, alas! resign themselves to losing something of | 
the landscape which surrounds them and holds them 
spellbound. 


5 


As the fruit of the closest possible observation of the 
swarm, there are at least two conclusions which stand 
forth as plainly evident. Two beacons shine through 
the darkness which conceals their origin and cause. Be- 
yond a doubt the Bees are capable of modifying the in- 
itial plan laid down by instinct. Their actions are in no 
sense mechanical or inevitable. 

I am not speaking here of that ingenious adaptability 
with which they adapt themselves to conditions of our 
contriving. For at times we thwart their intentions, an- 
ticipating and preventing the act of swarming. We en- 
large the hive, thus providing fresh areas for their ac- 
tivities, and suddenly reducing the tension of the over- 
heated atmosphere, which was, so to speak, saturated 
with life. Or we may kill all the queens while they are 
yet in the cradle. It may be that arrangements have 
been made for replacing the mother, and this sudden 
change of circumstances will prevent the departure of 
the swarm. The excited vibration of thousands of wings 
is suddenly stilled, for our Bees will not dream of at- 
tempting an exodus which would cost an orphaned family 
its life, still, they resign themselves to foregoing the 
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swarm with an ill grace and even with acerbity. Here 
is a fact which proves as much: Let us imprison the 
queen by a barrier of perforated zinc, which allows 
only the workers to pass. The workers duly leave the 
hive with the full intention of swarming; but where 
then is she who should be to-morrow’s queen? So soon 
as they perceive that their incarnate soul—not their 
pilot, but their obedient servant—is not of .their com- 
pany, they return to her and surround her and even mal- 
treat her in order to force her to leave the hive; and in 
the end they kill her. All this goes to prove that coloni- 
' sation is not the result of a blind impulse, nor of in- 
evitable determination. 

And there are facts even more remarkable. Some- 
times by an absolute change of front, the Bees will 
spontaneously abandon plans which they have begun to 
carry out, and have them set aside. The hive exhibits 
all the premonitory signs of swarming; the noontide ex- 
cursions of the drones are becoming more and more pro- 
tracted; while evening after evening the inhabitants of 
the hive overflow its threshold as a frothing liquid tops 
the brim of a beaker. Nevertheless, the swarm does not 
break away from the hive. It is intentionally delayed. 
The workers seem to hesitate when confronted by the 
adventure of migration, and postpone their departure; 
but what is their motive? The state of the atmosphere? 
The uncertainty of the weather? Some threatening peril 
deciphered in the atmosphere? Fear lest the fragrant 
springs of the nectaries should run dry? A sudden ill- 
ness of the queens? Who shall say? The signal of de- 
parture is sometimes delayed for two or three weeks. 
It may even happen at times that after temporising so 
long they abandon their cherished intention with all the 
prospects arising therefrom, and the workers, actuated 
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by a barbarous but unanimous decision, destroy all the 
royal cells and fling out upon the threshold the corpses 
of the crown princesses whom they have reared so care- 
fully, only in the end to stifle them. They have of their 
own accord cancelled their decision; and the hive must 
still retain its superabundant population. 


6 


There is yet another deducttion upon which we may 
rely. The workers, before rushing forth to an unknown 
goal, arm themselves in respect of the perils of the high- 
way. The enrolment of a whole population and the na- 
ture of the precautions taken are sufficient evidence that 
their intentions are not the result of contagious impulse, 
of an epidemic folly; wisdom and prudence make their 
voices heard, in addition to the pressing but not irre- 
sistible summons of instinct. 

What Bees should there be in the caravan that goes 
into exile in order to found a youthful community else- 
where? This is the problem to be solved by those hives 
that are making ready to swarm. They do not all offer 
the same invariable reply. Some hives will absolutely 
depopulate themselves, while others, on the eve of the 
great sacrifice, remain, comparatively speaking, still 
numerous. But one and all vouchsafe a practical solu- 
tion. 

The tribe about to settle in a new home must have in- 
cubators and nursemaids; to build its combs it must have 
young wax-makers with their wax-secreting membranes 
at the height of their activity, to say nothing of adult 
sculptors and stonemasons and architects; so that from 
the very first the elders of the hive, the purveyors and 
raiders of food, may devote themselves to the urgent busi- 
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ness of harvesting. Each of these specialists will take 
her place in the migrating host. If the swarm is found to 
contain Bees of every craft, or rather of every age, is this 
due merely to chance? A colony is not a chance mixture 
but a judiciously proportioned organism. Invariably the 
Bees, young and old, provide themselves with a ration 
drawn from the precious store which they must perforce 
surrender for good and all, distending the crop with about 
one-third of a grain of honey. What wonderful fore- 
sight on the part of these humble insects! It may be 
that the swarm will wander to and fro for two or three 
days, seeking a suitable shelter; but food will enable them 
to wait. Once they have discovered a refuge, the weather 
may undergo the most abrupt and violent changes; for 
even June is sometimes marred by icy winds and days 
of persistent rain; yet their store of provisions will en- 
able them to hold out, and imprisoned swarms have been 
known to subsist for five or six days by virtue of their re- 
serves. The new home is of course without combs; yet 
cells must be built before nectar can begin to flow into 
the hive, and cradles must be offered to the queen, who 
is in urgent haste to lay her eggs, since she must with- 
out delay provide an increase of population. All this 
needs honey, and it may be at a time when the flowers are 
yielding no nectar. The future prosperity of the hive 
is dependent upon the workers’ viaticum. 

Does the foresight of the Bee about to swarm go beyond 
this undeniable act of prudence? Some have claimed 
that it does—without manifest proof, and perhaps with- 
out reason. It is probable, for example, that they have 
no conception of the temporary pause during which they 
suspend themselves in an excited cluster; the commands of 
the queen, whose will is the deciding factor, can scarcely 
be anticipated. It seems certain that the refuge in which 
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they finally install themselves is not explored beforehand: 
its possibilities can be considered later; but sufficient 
unto the day.... 


7 


However, the workers continue to block the idle thresh- 
old; their serried companies swarm about the entrance; 
they crawl hither and thither, tracing a thousand mean- 
ingless circles. The entrance to the hive is no longer the 
door of a busy workshop where a constant coming and 
going gives evidence of fruitful emulation. The alight- 
ing shelf no longer performs its second function of a 
spring-board whence the nimble workers leap into the air 
on their flowerward raids. It is more like a market-place 
crowded with idle parasites and laggards without spirit 
who waste the time in fruitless loitering. 

The interior of the hive is even worse, for a state of 
general confusion, involving the whole surface of the 
fragrant combs, has put a stop to work of every kind. 
No longer do the wax-makers hang festoon-wise, or like 
a living tapestry, while elaborating their pale golden lye. 
No longer do skilful carvers chisel the duly proportioned 
panels of the cells. Even the foster-mothers have de- 
serted the brood, and it is only this peculiar form of 
madness that has power to persuade them to such a 
course. 

Only the royal cells, which protrude from the combs 
“like pendant stalactites,” as Hiiber remarked, are still 
surrounded by a feverishly busy bodyguard. The last 
royal cells have just been sealed; the little cups have 
on completion assumed the shape of an olive, whose pale, 
transparent extremity allows us to catch a glimpse of the 
snow-white nymph in her white swaddling-bands. 
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The zealous servants of royalty have deserted theii 
queen; she is no longer offered the abundant supply of 
“royal jelly” disgorged from the workers’ crops. The 
poor mother fidgets to and fro, stamping her feet upon 
the comb; for the first time she has ceased to lay her eggs. 
She strays hither and thither, without an idea as to what 
she shall do, a victim of the contagious intoxication that 
causes the most essential duties to be forgotten. She 
takes part in the abnormal procedures of her daughters; 
she loses herself in the disorderly torrent of workers as- 
cending, and descending, crossing at every angle the 
hanging partitions and wooden walls, like bubbles toss- 
ing on the surface of a sullen and irresistible tide. 

The air is foul and unwholesome. The hot-house 
temperature gradually rises until the thermometer regis- 
ters 104° Fahrenheit, a symptom of fever and delirium. 
Where is the cool dwelling, where are the workshops 
that used to vibrate with the song of the workers, where 
all was redolent of the spirit of happy labour, of tran- 
quillity and peace, of a happy, unobtrusive enthusiasm? 
It no longer exists, and none would guess that it ever 
had existed. 

Goaded by anxiety, the workers give way to riot and 
disorder. They are waiting for something: but for 
what? For an order? At all events, not an order from 
the queen; for she, fully as bewildered as her subjects, 
seems more than ever to obey rather than command. 

And then, suddenly, the tumult is stilled. 

The swarm is taking the air. 


8 


It is noon. The sun has reached the highest point 
of his progress round the mighty chalice of the heavens. 
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This is the most excellent hour of the day; it is that 
which the daughters of light select for their splendid 
pageants. In order to induce the swarm to adventure 
forth into the prospering skies, they ask no less than the 
apotheosis of summer at its richest and most glorious, 
when the pinions of the wind are furled and the heavy 
odours of earth brood above the languid countryside; 
when the golden rays of the sun fall vertically upon the 
hive, which is weighed down by an unconquerable drowsi- 
ness. Rarely does the swarm sally forth earlier than ten 
of the morning; more rarely still, later than three of an 
afternoon; most rarely of all, if clouds veil the heavens; 
and never if the temperature is less than 69° or 
70° Fahrenheit. The hour of noon, before June has had © 
time to grow old, is the chosen hour, the most favourable 
of all. 

At a silent signal—but what is the signal, and can 
we even be sure that one is given?—the turbulent host 
within the hive, which is vibrant with its murmurous 
voices, or on the alighting-board, where it waits in idle- 
ness, is seized with an inward tremor. 

With fluttering wings, in close-packed ranks, the first 
Bees move off. They run rather than walk; they do not 
at first fly; they, like a living carpet, or a stream that 
spreads over the ground as it flows, pour forth from the 
hive. Having reached the edge of the alighting-board, 
rushing forth between the feverish lips of the hive from 
which the tribal odour is exhaled, one by one they take 
flight, buoyant but resolute. Others, no less eager than 
they, follow them, pushing them forward. Each ex- 
cited adventurer strives to be the first to cross the thresh- 
old. 

And henceforth there is a continual flood of Bees, 
spreading out as it flows like the waters of a reservoir 
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whose dam has given way, or a sea that has broken the 
landward dykes and is flooding the meadows. Or we 
might liken them to a torrent that bursts forth from the 
jet of a fountain, re-forming itself in the scorching air. 
A magnificent sight, their flight of thirty or forty thou- 
sand little creatures, thirty or forty thousand tiny 
sparks that blend and scatter in the sunlight, 
like thirty to forty thousand arrows shot into the azure of 
the resplendent heavens! With the very first quiver of 
their wings, that music begins to be heard,—begins to 
take shape, and, as it were, to try its wings—faint at first 
as the sigh of a harp, yet soon to burst forth in an im- 
perative call to action. 

For the space of some ten or twenty minutes the open 
valves of the sluice launch upon the air its drops of 
golden spray and its crystalline notes of music. Column 
upon column of Bees emerges without a break. Only 
when the exodus has all but reached an end the queen, 
thrilled by the same gust of emotion, appears on the 
threshold, and in her turn leaps into the empty air. She 
is to be found, more often than otherwise, in the last quar- 
ter of the emigrants, thus proving that she does not lead 
them forth; indeed, she can scarcely be said to guide 
them, for she does no more than follow them, the obedient 
but approving slave of her joyous and self-confident 
daughters. 

And whither will they go? Toward the blazing south, 
or northwards? She does not know. As for her chil- 
dren, they have no preference for one point of the com- 
pass rather than another. But the torrent pours from 
the hive without a check. This is all that concerns them. 
Chance alone, or an instinct whose significance escapes 
us, whose very language is unknown to us, guides them to 
the port of call where they will, but a moment hence, 
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furl their wings, as vessels weary of the seas haul down 
their sails on entering a harbour, stripping themselves of 
their canvas if only for an hour’s respite, between two_ 
squalls. ... 


9 


And yet all the Bees have not abandoned their home. 
Some—and they are commonly of the youngest workers 
—are still keeping watch and ward over the frames 
thinly sown with the seeds of future life. And there are 
yet others who, despite the general apathy and cessation 
of work, have persisted all the morning in their task of 
gathering nectar. From the hour of sunrise they have 
sought the flowers, making their way through the bar- 
riers of idle and excited workers. They have returned 
with their fragrant cargo, though this may have been 
lighter than usual, to fly forth again as though nothing 
worthy of comment had disturbed their methodical 
family life. And now we see them once more return- 
ing, while their sisters, all quivering with haste are mak- 
ing their way toward the open air. A few of them join 
the emigrants, bearing on their thighs curious-looking 
scarlet pellets, or in their crops the limpid nectar which 
has just been collected. But the greater number thread 
their way through the rushing torrent which threatens to 
engulf them, and proceed to store their load without giv- 
ing further heed to the unusual commotion. 

But once the miracle has been performed, the workers 
in the fields may return only once to the hive. They find 
it a place of mourning, almost empty, as though devas- 
tated by a wave of anarchy, whereas it was but now a 
swarming complex of baffled purposes and desires. Yet 
with no signs of astonishment, without even a pause, they 
proceed to the performance of their ungrateful and soli- 
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tary task. What fate has singled them out? And why 
these rather than others? We do not know. They are 
simply the first among those who take no cognizance of 
what is afoot; the blind and obedient servants who will 
recreate a conscience and a life in the deserted city. 

Sometimes the hives are deserted only for a moment. 
After hovering in the air for barely a few minutes, the 
same host that has taken to the open sea of air returns 
to the deserted haven. The same torrent of Bees is 
engulfed by the murmuring hive. It may be that some 
change of atmosphere has been suddenly perceived; that 
_ some danger has been seen or foreseen by the sagacious 
workers. As a rule the trouble is that the queen has 
failed to accompany her subjects. Her wings being 
ragged with age, or clipped, perhaps, by the cautious 
Bee-keeper, who was anxious to make sure of captur- 
ing the swarm, the mother has fallen upon the ground 
before the hive. Or else her age has forbidden her to 
drag herself as far as the threshold, thence to precede 
her army. What could the workers do without her? 
There is nothing that they could do, save return to the 
hive, ready to make a more fortunate start a little later. 

However, the spontaneous return of the swarm is ex- 
ceptional and wholly abnormal. Generally speaking, 
once they have taken wing the workers forget for ever 
the way to that home to which their faithful hearts were 
bound with unbreakable ties of affection. 


10 


Once it has broken away from the narrow walls of the 
hive, the swarm flings itself into the air above the famil- 
iar garden like a golden cloud of chaff whirling about 
the threshing-floor at the will of capricious wind. And 
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now behold it spreading itself abroad until it floats dis-— 
played like an enormous tapestry, or rather like a sur-— 
face of living, yielding, changing lace. Seen from the 


ground, it is like an inextricable tangle of golden threads, © 


crossing one another in all directions, an ever-changing 
tangle, like a tenuous network incessantly woven by — 


thousands of unsubstantial shuttles, continually break-— 


ing up and continually refashioned. 

It floats hither and thither; it shivers and pulsates; 
now it gathers about a nucleus; now it expands like an 
opening flower; and now it waves to and fro as though 
in hesitation; one corner rises while another sinks; here 
it seems about to touch the ground, while yonder it 


fades and vanishes; denser now at this point, now at that, 


in a moment or two it melts away or fades aside before 
gathering its folds yonder in accordance with some fan- 
tastic or unintelligible caprice that baffles the gaze and 
dazzles the eyes. 

A monotonous, uninterrupted chant, with a soothing 
rhythm, shrill in tone, leads a fantastic dance of thirty to 


forty thousand pairs of murmurous wings. The swarm | 
is expressing its joy, its alacrity, its hopes, in a.triumphant — 


chorus, absolutely unique and unmistakable in its im- 
port, which may be heard far off on the level meadows 
swooning beneath the burning caresses of the sun: the 
choiring of thirty to forty thousand voices, all murmur- 
ing in unison. These voices came flowing forth with the 
tide of workers from the walls of the honey-laden house 


when the Bees invaded the peace of the surrounding at- — 
mosphere and proceeded to hover over the adjacent 

meadows; and it is now the incomparable voice of the © 
summer itself that we hear singing. This melody is so — 


sweet that the ears which have once heard it cannot 
imagine a more grateful music, nor can they recall any 
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with the same feelings of delight. The unceasing lullaby 
soothes with its ever-recurring refrain both men and 
things—the flower-gardens, the orchards, and _ the 
meadows. 

However, after ten or fifteen minutes of long-drawn 
evolutions, the Bees begin to tire of describing their 
crazy circles. The waving, bellying curtain, whose edges 
were fading into nothingness, suddenly gathers itself 
together. “At last,” writes M. Maeterlinck, “one corner 
falls and another rises, and the four corners, full of sun- 
light, of this radiant, singing mantle, come together, and 
like one of those intelligent carpets which, in the fairy- 
tales, will sail beyond the horizon in order to grant a 
desire, it moves off, as a whole, already gathered to- 
gether in order to conceal the sacred presence of the 
future, toward the lime-tree, the pear-tree, or the willow 
on which the queen has just settled like a golden nail, on 
which it hangs, one by one, its wave-like folds, instinct 
with singing voices, wrapping about it its pearly web, 
radiant with shimmering wings.” 

Gathered together in a silky, shimmering cluster, like 
the swarm from which it is descended, which we wel- 
comed and sheltered last June, the host of the Bees waits 
motionless, pacified. If the Bee-keeper has made due 
provision, a fresh lease of domesticated life awaits it in 
another house; during which it will live, day by day, 
in exact reduplication that our hive lived a year ago; and 
this selfsame life will lead the colony towards the self- 
same end, by paths no less curious and wonderful. 


11 


If they were not captured, if we did not provide them 
with a refuge, the fate of these Bees would be very dif- 
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ferent. After resting for a moment they would resume 
their flight, but this time toward a remoter goal and a 
darker fate. I have known vast legions of Bees to set 
out thus upon the wings of chance. 

The Bees would then form one of those wandering 


hosts which one may see on a summer’s day, travers-— 


ing the countryside like a storm of golden hailstones, 
furiously sounding the charge, ardently hunted by youth- 
ful pursuers, full of ingenuous hopes of catching up with 
them, but without much chance of calling a halt to their 
progress. For their strenuous company, exposed to the 
piercing rays of the sun, will soon show signs, if no one 
takes charge of it, of confusion, and will open its ranks 
and disperse. Even more quickly than it suspended it- 
self upon branch or bush awhile ago, the curtain woven 


of myriads of interlacing threads breaks loose and un-— 


folds itself to the full, while an increasingly feverish 


excitement quivers across its surface. Whirling round ~ 


and round in a fresh access of intoxication, the Bees 
presently fill the croft with their bewildered rushes, while 
again we hear them intoning their song, which is steadily 
increasing in volume. Gradually the pulsing, wavering 


sheet of insects rolls forward, breaking away from the © 


line of hives, whose workers still keep their golden web 


outstretched between the hives and the raided blossoms. — 


And now the workers of the swarm draw together into a 
dense cloud. : 
And now we behold them setting forth, as the re- 


sult of some sudden decision, in a vortex of scintillating — 


lights, the queen remaining at the centre, like a pivot — 


: 


round which her satellites revolve; setting out for the © 


blazing horizon, across the languid plain, that lies swoon- 
ing in the fierce summer heat. On they go, flinging them- 
selves forwards, crossing fields and meadows, banks and 
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hedges, streams and highways, waste commons and slum- 
bering villages, straight as an arrow, in serried files. Are 
they drawn as by a magnet to some precise destination? 
If so, it must be the distant forest that attracts them; 
distant, it may be as much as five or six miles; the forest 
that yonder sets a bound to arable and pasture land, as 
by a ridge of hills whose huddling tree-tops seem to clothe 
it in a verdant fleece. Thither they glide through the 
air at a giddy and ever-increasing pace; flying yet more 
and more swiftly as they increase the distance between 
them and the sunny orchard where their wild and im- 
_ petuous temper was so long held in check. A little while 
ago one could follow them on foot; but now a swift 
horse could hardly overtake them at a gallop, and even 
the most practised eye will soon lose sight of them. 

Happy are they if they presently discover the ancient 
oak-tree whose crest stands high above the tall trees of 
the forest, and whose age is counted in centuries; whose 
gnarled trunk is furrowed by wrinkles and fissures, and 
whose ancient limbs provide a wealth of roomy though ir- 
regular tunnels and caverns; which rises before their eyes 
like the magnified symbol of the first of the world’s 
primitive hives. 

Happy, indeed! For if it falls out otherwise, these 
poor nomads, these castaways without compass or land- 
marks, will set off yet again, flying still farther, into the 
forest; so far that the imagination can no longer follow 
them; until they are confronted by absolute dearth, by 
decimation at the hands of the hostile Cees and in- 
evitable death. 


CHAPTER 15 
THE DESERTED CITY 


1 


Once the swarm has gone forth, the stock, as we call 


the mother colony, is eloquent of desolation and wretched- 
ness. The confusion attendant upon its departure has 
soiled the beautiful combs of pale yellow wax; one might 
almost believe that a handful of soot had been blown into 
the doorway of the hive. The threshold is stained and 
spotted, and the floor sprinkled with specks of propolis; 
for the emigrants carry off, in the baskets of their thighs, 
an ample store of this sticky mortar, with which to make 
the future home safe and sound. 

For several days the doorway of the hive is left de- 


serted, stricken into inactivity, the state of a seemingly — 
dead city. However, from time to time a harvester ap- © 


pears, hesitating and bewildered at no longer finding all 


about her the family which to her is a moral necessity; — 


a solitary labourer whose advent but emphasises the 
depopulated state of the hive, underlining it, as it were, 
by the golden track of her advent and departure. These 


infrequent sallies remind us, by a pathetic contrast, of the — 


vigilance of those guardians who but yesterday crowded 


the alighting-shelf, and the close-packed legions of a host 
fifty thousand strong. Nothing could be more lamenta- © 
ble than a lifeless hive. A deserted city is less desolate, — 
for it was less alive, less vibrant with eager activity in its — 
hours of prosperity. A hive without workers is a melan- 


choly symbol of ravage and misfortune. 
Within the hive the spectacle is hardly less dismal. 


312 
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Many of the cells that were charged to overflowing with 
honey have been broken open by the departing army, 
which hastily provided itself with rations for the journey; 
they lie yawning and empty, like rifled coffers, all 
chipped and misshapen. On every hand we find the 
_ remnants of broken lids. It is to restore a little order 
to the heaps of rubbish, to clean and tidy the hive, that a 
considerable number of workers have remained in the 
empty chambers. They number perhaps five thousand 
or even twice as many; they seem few in number, scat- 
tered about the twelve, fifteen, or twenty frames, or sub- 
merged in the idle rabble of drones, who seem numerous 
because nearly all have remained faithful to their well- 
stocked cellars. 

However, although at present it is all but bankrupt of 
life, the hive without workers is far from losing hope. 
Not all the old honey, carefully stored in its sealed cells, 
was removed; far from it. The fresh nectar still lies 
gleaming in thousands of tiny pools, above and around 
the young larve for whose nourishment it provides. And 
there is still a mass of brood, of no small proportions, 
with which the foster-mother workers are busily con- 
cerned, and which forbids them, in these difficult times, 
to make the briefest excursion out of doors, or to col- 
lect the smallest amount of nectar. Those who have left 
the hive have left it at sixes and sevens. But they had 
first sown the waxen fields with abundant pledges of life, 
which are now about to be honoured. 

Excepting the very last hours before her flight, the 
queen, during the last few weeks, was laying more abun- 
dantly than ever. Some eighteen to twenty days have 
resulted in an accumulation of fifty to sixty thousand eggs 
of different ages. Every minute a Bee is born. Thou- 
sands are born daily, until the moment when a new queen, 
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taking up her maternal duties, begins to establish a new 
race. Little by little the gaps in the ranks of the tribes 
are filled, and now, though not a week has passed, the 
pageant of the summer afternoons is exalted by renewed 
hymns of joy; once more the sunny croft is full of golden” 
sparks scattered from the rekindled and reillumined 
hearth; while the gatherers of nectar make ready to re- 
store the bonds of flame that bind the hive to the open- 
ing flowers. 


2 


All this would be of little worth, would indeed matter 
not a whit, were it not that the holy of holies of the vast 
deserted temple contains a treasure of inestimable value, 
and indeed an absolute necessity—the royal cradles. 

Here, in a cell hermetically sealed, three times the di- 
ameter of a worker’s cell and twice its length, in shape 
not unlike a finger-stall worn by a crooked finger, as it 
contains a sort of elbow and a pointed end, the royal 
nymphs lie curled—the young princesses "who have 
hitherto grown in silence. Poor infant queens, tightly 
swathed in their gauzy network of swaddling-bands, their 
antenne folded back upon their faces, their legs crossed 
and extended along their bodies, like tightly-swathed — 
mummies, or pale goblins insensibly turning golden in the 
darkness; sunk in heavy slumber, heedless of all the 
excitement, all the pulsing life that has so long been their 
neighbour, knowing nothing of the pious worship which 
surrounds them, and all unaware of their final and exalted 
destiny, of their approaching misfortune, or their all but 
immediate dignities. ; 

For two long weeks at least, the attention, the anxiety, 
and the affection of all those about them have been 
centred on them. When the reigning queen was still 
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present, they represented the greatest anxiety of the hive, 
and now that she has taken her departure, the flagship of 
a fleet of forty thousand pairs of sails, they have become 
the hope in which the sole preoccupation of the tribe 


_ looks to find safe anchorage. 


They are the creation of the workers rather than that 
of the departed mother. Schirach discovered, as long 
ago as 1771, that in the beginning the royal egg can in no 
way be distinguished from the ordinary egg; but the 
workers, perhaps—for we have here another secret— 
actuated by a spontaneous impulse, determine the evolu- 
tion of the germ which has been laid in the cell by means 
of the pap on which they feed it during the first few days 
of its life. A special diet, much richer than the ordinary, 
lavished upon a larva less than four days old, results in 
the emergence of a queen, where otherwise a common 
worker would be born. The foster-mothers of the eight 
or ten crown princesses of the palace without a monarch 
are confronted with the problem of building up a queen 
by the meticulous elaboration of this special diet and the 
most exact estimation of the dose to be administered—a 
task which the most skilful of chemists would regard as 
delicate. 

What they did as a matter of prudence when prepara- 
tions were being made for our swarm the workers are 
able to do at the urge of necessity. Does man, in order 
to create an artificial swarm, divide the populous hive 
into two colonies, of which one is of necessity orphaned, 
but possesses young larve? Or has an accident killed 
the queen of the colony—by no means an exceptional 
matter? Quickly the workers do their utmost to repair 
the loss which threatens them with ruin. Certain eggs 
are set aside for special treatment, and to them they allot 
the nutritious manna that makes a mother; and the cells 

ai 
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in which these eggs have been laid are enlarged into 
royal zenanas. In short, all things are ordered as pre- 
viously, in the case of the deserted stock. Their future 
is secured, since that Bee will soon be born who is the 
central organ of the house—that Bee whose inexhaustible 
flanks will give birth to a thousand generations. 


3 


Thus, thanks to the workers, six days after the de- 
parture of the primary swarm half a score of crown 
princesses are ready to enter life, and among them that 
elect one to whom will fall the supreme honour, for whom 
is reserved the imperious duty of saving the hive and con- 
tinuing the race. 

Once again, on the spur of the moment, the workers 
have to intervene. They have to form a decision of 
urgent, of capital importance. A question has to be de- 
cided. Are they to allow their hive to send forth a 
second and perhaps a third swarm? Or, on the other 
hand, will the one swarm which they have already sent 
forth be sufficient? On their reply will depend their fu- 
ture prosperity or their merciless destruction. The mat- 
ter cannot be postponed. To delay their decision would 
be an imprudence, a blunder, a mistake. The future 
must be provided for. In the case of a fresh swarm im- 
mediate arrangements must be made which will ene it 
to be despatched in full security. 

What are the motives which incline them to adopt one 
course of action rather than another? Once again, we 
do not know. But we can perhaps imagine them, as one 
guesses at the outlines of an unknown landscape seen 
through a veil of mist. 

The instinctive desire to propagate their species and 
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multiply their colonies urges the Bees to swarm. But 
other considerations hold them back. The swarm, when 
it sets forth, must be assured of an abundant or at least a 
sufficient population. The season must be favourable; 
the flowers prodigal of their gifts. Rain or cold weather 
would destroy any prospect of departure or of success. 

Such are the arguments, which must, it would seem, 
urge an assembly of workers in contrary directions. But 
there is no assembly. And here is an insoluble mystery: 
the decision is formed, unhesitatingly, if not irrevocably. 
_ All those little brains, tuned to the same pitch, give forth 
the same note. The hive is not perturbed and bewildered 
as on the eve of the first swarm. It is calm; its mood 
is the imperative; it does all it can to facilitate and exe- 
cute measures which were adopted, we know not by whom 
and we know not how, but which will be carried out 
with the most complete unanimity. 

Some will say that an intelligent mind must be at work 
here. And we cannot obstinately reply that all is due to 
a mere instinctive impulse. Intelligence, instinct—these 
are feeble words, which mean everything, but, even 
though they may say something, explain nothing at all. 
They are but floating planks, a frail and sorry support, 
on which in mid-ocean one sets all one’s hopes; but they 
lead us to no goal; they will scarcely survive the ad- 
venture; and that frail adventurer, man, is hardly less 
helpless for their aid in the midst of that vast unknown 
whose bounds are beyond the horizon; which seems, in- 
deed, to be without a shore... . 


4 


Let us suppose that the Bees decide not to swarm. 
A week ago the primary swarm departed, vibrating 
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with song and vitality. The ten queens are silent in their 
silent cradles, completing their development. Of dif- 
ferent ages—of graduated ages, if we may use the term— 
they proceed from eggs laid at fixed intervals. The first 
are now mature crysalids while the last have barely 
reached the beginning of the nymphal stage. All re- 
main enshrined amidst the now more numerous company 
of anxious workers, and all await their fate. 

But it is decided that no fresh swarm shall be des- 
patched. The workers, therefore, foster-mothers whose 
dreams and desires are shattered, whose laborious pains 
were expended in vain, resign themselves to the inevitable. 

The oldest of the royal cells is recognised by the more 
vivid whiteness of its pointed end. The wall of the cell 
was attacked some days ago by the queen, for on waking 
to life, thinking only of escape, she at once began to nib- 
ble at the walls of her translucid prison. We can hear 
the rasping of her mandibles as she settles down to her 
task. 

And now, through a slight fissure in the wax, one-half 
of her chitinous pincers appears. The two blades are 
slowly, and with difficulty, making a crescent-shaped cut 
at the top of the oval cell. As a matter of fact, the cut 
is not quite completed when the dome flies up like the 
lid of a box and falls back outside the cell. Two quiv- 
ering antenne, two great eyes of a steely blue, only now 
emerging from the shades of night, and a small tri- 
angular head, constantly turning from side to side, sud- 
denly reveal themselves. Presently a number of vigor- 
ous thrusts free the tight-fitting corselet with its bright 
orange fleece, which has a look of having been powdered, 
and the abnormally long abdomen, with its four golden 
rings, which announce the daughter of an Italian queen. 

Immediately some of the workers hasten to surround 
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the new-born queen, who is clad, as it were, in a garment 
of pale, damp velvet, brushing her down and cleaning 
her, gently stretching out her limbs and sleeking her 
wings. Already they salute her by the waving of their 
antenne. The new-comer hesitatingly takes her first 
steps. Quite as surprised as her humbler children, when 
these escape from their cells, and slightly confused, she 
seems at first to walk with a staggering gait. But this 
does not last long. She is a sturdy creature; for the 
extra time which she has spent in the cradle has given 
her maturity time to gather strength. Slender and grace- 
ful, she reveals herself, after a few minutes of freedom, 
as very much alive already and full of eagerness. 

And as her strength increases she becomes anxious and 
uneasy. Instinct, from the first, inspires her with a sense 
of danger. It warns her of a possible insult. Full of 
vindictive hatred, she sets off at a swift walk for the 
cells in which her rivals slumber, surrounded by a wall of 
body-guards. At the sight of her young and threatening 
majesty the ranks obediently open. Straightway she 
marches to the nearest cradle, climbs upon it with a sud- 
den rush, and encircles it with her body so that her man- 
dibles touch one of its facets, near the base. The sharp 
points of her jaws pierce it violently, groping amidst the 
broken scraps of wax and tearing the silken cocoon that 
encloses the nymph. Suddenly she turns about, thrusts 
the tip of her abdomen into the breach which has just 
been made, and plunges her envenomed sting into the 
cell in a series of deep, protracted lunges, overcome by 
a paroxysm of frenzied rage. This done, she hastens to 
another cell, there to repeat her deadly work. Even 
when the last queen has thus been tortured and slain, she 
will still, for some time, continue to search for victims. 

And the guards have impassively witnessed the criminal 
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act. Sometimes they even take part in it. No sooner 
has the first murder been perpetrated than they attack 
each of the other royal cells, violently tearing their way 
through the roof, greedily breaking up the wax, and kill- 
ing the chrysalis by vigorous stabs of their stings. The 
larve and the nascent nymphs are not attacked by the 
sovereign. Too young for her attentions, the most that 
is vouchsafed them is to be stripped bare and torn from 
their cradles by the workers. 

And the latter always complete the unfinished task. 
When the royal cradle holds only a corpse they hasten to 
extract it through an irregular gap made by slashing at 
the shell of translucid wax. Then, while some greedily 
imbibe the precious “royal jelly” which lies on the floor 
of the cell, others, still more barbarous, with a refinement 
of economy quite in conformity with their habits, but 
which makes them seem the most monstrous cannibals, 
disembowel these poor dead majesties, draining the con- 
tents of the abdomen, which they leave empty as an egg- — 
shell, casting out upon the threshold the pallid relics, 
the rings of chitin, barely touched with gold, and the © 
corselet, with the crumpled wings and twisted limbs of 
that which was to have been a princess, clad in raiment — 
of fine gold. These shapeless remains, and the waxen 
domes of the royal cells, bear witness to the outer world 
that swarming is over, and that by virtue of these last 
murders the hive has once more become a normal com- 
munity. 


: 


Let us now, on the other hand, suppose that the work- 
ers have decided to launch yet another swarm, or, it may 
be, several. Their behaviour will be very different from 
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the passive complicity displayed during the murder of 
the innocent princesses. 

The eldest of the queens is born, as we have described, 
and proceeds to make hasty search for her younger sis- 
ters, still enwrapped in their swaddling bands, in whom 
she scents possible rivals. 

But this time her will is confronted by an unsuspected 
obstacle, by a thousand other wills, immovable and 
united. The workers round the royal cradle close yet 
further their interlocking ranks, forming a hedge of 
bristling daggers. The royal virgin no sooner rushes 
forward than the close-packed ranks assail her and drive 
her back. In vain she seeks to force her way through 
her opponents; in vain she persists in her efforts to turn 
the flanks of the defenders. She can but run from one 
of these improvised fortresses to another, and this she 
will continue to do for the space of two or three days, 
in the hope of surprising those who keep watch and ward; 
only to discover, to her disappointment, an aggressive 
vigilance which thwarts her deadly intentions. 

Then the many-chambered hive resounds to the duet 
of two unequal and alternate voices, known as the song 
of the queens: a strange dialogue, to be heard by all who 
approach the hive, at a distance of two or three yards, 
above all at night, when silence lulls the countryside to 
sleep, and at dawn, when the silent earth awaits the 
sounds of returning life. 

The virgin queen, traversing the combs, jealous of the 
princesses protected from her hatred by a living buckler, 
expresses her impatience and irritation by a shrill note, 
clear as that of a crystal beaker struck with a finger- 
nail, plaintive and lingering, long drawn out, but finally 
growing fitful, as though the singer were panting for 
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breath. Ti-i-i-i, ti, ti, ti, ti! cries the voice of wrath, ina 
soprano tone. 

As soon as the first note pierces the monotonous web 
of murmurs which form the customary voice of the hive, 
the whole colony, as though stupefied with terror, is 
stricken motionless and silent as the dead. It is in a 
tomb that the mysterious little soul gives utterance to 
its cruel wrath. At most the ear may sometimes detect 
the crackling of the royal mandibles as they nibble at 
the wax of the cell. 

Hardly is the last vibration stilled of this defiant men- 
ace than another voice, an octave lower, or, it may be, 
five or ten other voices, low in pitch, hollow and muffled 
as though sounding from a great walled pit, take up their 
long-drawn reply. Toua, toua, toua, toua, toua! reply 
the young captive queens from the depths of their fra- 
grant prisons. 

Ti-i-i-i, ti, ti, ti, ti! Toua, toua, toua, toua, toua! 
So it sounds all day, and all the livelong night—for the 
space of two or even three days and nights, it may be— 
the provocative and exasperated challenge of that queen 
who was the first to be delivered from her natal dungeon, 
and the proud retort of those of her sisters who would 
fain emerge, but are held captive, like so many new 
Penelopes, the waxen roof which they are incessantly 
tearing down being as constantly repaired from the out- 
side by the workers. 

And this is how the scientists explain the matter: 
The vibrations heard proceed not from the wings but 
from the stigmata whether in the open air or in the depths 
of the prison cell; they are the voice of maternal majesty, 
aware of itself and asserting itself at birth; the voice of 
instinct, expressing their hostilities, their initial and mur- 
derous jealousies, 
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But the Bee-keeper is content to declare that they are 
the certain sign of a secondary swarm. And accordingly 
as he hears only the first of these voices, or, following 
close upon it, its lugubrious echo, he confidently con- 
cludes that the swarm will set forth at the normal date, 
nine or ten days after the primary swarm, unless it is 
delayed by inclement weather. 


6 


Man has long been aware of the instinctive aversion 
which impels mothers, and above all, young queens, to 
seek one another out and throw down the gage of com- 
bat. Virgil describes two armies of Bees led forth to 
battle by their warlike kings. This was an effort of a 
poet’s imagination, and the poet was one profoundly im- 
pressed by the glory and the grandeur of Rome. The 
truth is less tragic, less imposing. 

It was left to the old blind master of modern apicul- 
ture, an impassioned poet and a scrupulous and ingenious 
observer, to discover the truth. Francois Hiber has 
left us a detailed record of a duel between two queens of 
which he was the fortunate witness. This has somewhat 
the ingenuous flavour of all his descriptions; it also dis- 
plays that scientific exactness which we expect to find in 
his work, and its old-world charm does not in any way 
detract from its accuracy. 

“We have come to the fifteenth of May, 1790. On 
this day two young queens emerged from their cells, al- 
most at the same moment. As soon as they caught sight 
of one another, each flung herself upon the other, with 
every appearance of violent anger, and the two assumed 
such a posture that the antenne of each Bee were seized 
by the jaws of her rival; the head, corselet, and abdomen 
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of one were opposed to the head, corselet, and abdomen 
of the other; they had only to deflect the tip of the ab- 
domen, and each would have pierced the other with their 
sting, and the duel would have ended in the death of both. 
But it seems that Nature did not wish their conflict to be 
fatal to both combatants; it was as though she had com- 
manded the queens, once they found themselves in this 
posture, that is, face to face and belly to belly, instantly 
and with the greatest haste, to flee one another. So the 
moment the two queens felt that their hinder segments 
were about to meet, each released her antagonist, took to 
her heels and ran. 

“A few minutes after they had separated their fear 
abated, and again they began to seek one another. They 
soon caught sight of one another, and we saw them run 
at one another; each seized the other precisely as before, | 
and found herself in exactly the same posture. The 
result was the same: as soon as their abdomens threat- 
ened to touch, they had only one thought—to get free; 
and each fled the other. All this time the workers were 
greatly excited, and their confusion seemed to increase 
when the adversaries separated. Twice we saw them 
stop the queens in their flight, seize them by their legs, 
and hold them prisoner for a full minute and more, while 
they formed a circle about them. And what if one of 
them, less hampered in her movements, attempted to ap- 
proach her rival? All the workers broke their ranks | 
in order to leave the queens perfectly free to attack one 
another; but if they once more seemed inclined to re- 
treat, they once more hemmed them in. At last, in a 
third attack, the more powerful and more persistent of 
the two ran at her rival at a moment when the latter 
was not aware of her approach. She seized her with her 
mandibles at the root of one wing, then climbed upon 
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her body and pressed the tip of her abdomen against the 
last segments of her enemy’s body, and thus contrived 
to pierce her with her sting; she then released the wing 
which she held in her mandibles and returned her sting 
to its sheath. The vanquished queen fell and feebly 
dragged herself along the ground, her strength quickly 
failing her, and very shortly expired.” 


7 


To witness such conflicts in the hive we must await 
somewhat unusual circumstances; the primary swarm 
must have been long delayed and the confusion due to 
the general exodus, affecting the busy guards, must have 
resulted in the simultaneous emergence of several queens. 
Such a case is by no means unusual. 

I was surprised, one day, on inspecting a hive which had 
just sent forth the greater part of its population in a 
swarm of very large proportions, to see seven queens born 
at almost the same moment. I confined them separately 
in the small cages made for queens. Two of them were 
then placed under the same glass shade. It was the mat- 
ter of a moment only; each was conscious of the other 
from the very first, and rushed forward to the assault. 
The struggle was over in a flash. The more nimble, the 
more alert of the two queens, but by no means the more 
powerful, leaped upon the other’s abdomen, seizing the 
head with her mandibles and the wings and thorax with 
her legs, and suddenly, twisting her body into a ring, 
she plunged her curved scimitar repeatedly into her ad- 
versary, stinging her most persistently just between the 
head and the thorax. A brief spasm seized the victim, 
who was already dead when the victorious queen resumed 
her frenzied rush, seeking another adversary and leaving 
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behind her a trail of poison, dripping from the sting, 
which trailed along the ground like a badly hung sabre. 

In six successive duels there was the same fury, the 
same method, the same murderous conclusion. It is a 
curious fact that she who killed each of the rivals with 
whom I confronted her was a small queen, slenderer and 
apparently weaker than any of her opponents. 

On several occasions I repeated this experiment with 
the set purpose of contradicting Hiiber’s statement that 
queens avoid the opportunity of killing one another. It 
seemed to me, and it still seems to me obvious, that the 
event whose existence he denies sometimes does take 
place; for example, I once discovered that one of my 
hives had become orphaned, owing to the advent of a 
young and strange queen who had entered it on her return 
from her nuptial flight. I found the two corpses lying 
outside the threshold. 

I was never privileged to see the two antagonists in the 
posture recorded by Hiber, which they abandoned be- 
fore his eyes in order to spare one another. And I must 
also confess that the strange duels which I provoked 
never terminated in the simultaneous death of both 
queens. 


8 


On the day following that on which the queen, who is 
not permitted to slay her sisters, has escaped from the 
darkness of her cell—or two or three days later if the 
weather is unfavourable—the secondary swarm takes the 
air, as the Bee-keeper foretold, the procedure being as be- 
fore. Led, or rather accompanied, by the virgin who 
abandons the other claimants to the throne, a certain 
proportion of the able-bodied inmates of the hive sets 
forth in search of an unknown fate, leaving the ancient 
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stock even more impoverished as to numbers. Hour after 
hour, the winged multitude hovers and sways and floats, 
dispersing and assembling, and, finally lighting, 
Mauss: ... 

If the workers of the mother hive, as is usual in our 
climate, hereupon abandon their purpose of swarming, a 
second queen bursts out of her prison and is given every 
facility for destroying her still imprisoned rivals. 

But, if they still intend to swarm, the workers once 
more forbid access to the royal cells. The fiery virgin 
becomes excited, persists, and emits her war-cry, to which 
the low-toned voices of the hermits make response. A 
third swarm will set out three or four days after the sec- 
ond. The swarming fever may hazard a fourth swarm 
on the following day, and a fifth and sixth within the 
following twenty-four hours; as though a breach had been 
made in the walls of the house of Bees through which 
its life must escape in wave after wave until all is lost. 
When the frenzy is at last arrested, when tranquillity is 
restored, it is commonly the result of lassitude and ex- 
haustion, the forerunners of approaching ruin. 

Each migration is announced by the strange duet, the 
dialogue of the crown princesses. Each colony, bearing 
with it a viaticum, includes Bees of all ages and all profes- 
sions, who set forth with the same alacrity, weaving the 
same chant with their thousands of wings. But it is 
then the youthful amazons, heiresses presumptive to the 
sovereignty of the future, who follow the excited tribe. 
And because they are fortified by waiting, by their long 
vigil as of those aspiring to knighthood, and are light and 
active, being virgins, they fly the more swiftly to meet 
their fate, in a more capricious humour, often covering 
enormous distances, travelling sometimes two or three 
miles from the hive in their first stage. In all the heed- 
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lessness of youth and enthusiasm, without experience, 
and therefore without fear, they go to meet the unknown, 
with all its lurking dangers. 

Sometimes the love of adventure and the unknown 
which exposes them to so many chance vicissitudes, to 
such deadly peril, may lead them astray, into the woods, 
and there leave them domiciled, hanging from some bough 
or a bush in the open air. The inclemency of the 
weather will have decimated their daughters long before 
the early frosts bring about the inevitable end. 

On leaving the mother hive, when the madness of the 
swarming fever has attained its apogee, when the no- 
madic instinct is spreading by contagion, those emigrants 
who have no other guides than a barely adolescent queen, 
a wild, shy fugitive, and the inspiration of youth and 
their own enthusiasm, sometimes meet with singular ad- 
ventures. It may happen that a secondary or tertiary 
swarm, by reason of the tumult with which the hive is 
seething at the moment of its departure, carries off sev- 
eral virgins, hatched at the same time. Like those occa- 
sional groups of accidental formation, consisting of two 
or three primary swarms, coming from different hives, 
though suspending themselves from the same support, it 
contains, potentially, several colonies. Or the conflict be- 
tween the queens may result in the victory of one and 
the destruction of the rest. Or the swarm may break up 
into several colonies, each having its own ruler, though, 
being too weak in numbers, it may fall an easy prey to 
misfortune. It may even happen that all the queens are 
mortally wounded, either during the confusion prevailing 
in the hive just before the exodus, or on encountering one 
another in the waving folds of the floating curtain which 
precedes the compacting of the swarm. Then, the Bees 
of a sudden discovering that they are orphaned, the 
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whole swarm sets off with an impetuosity multiplied ten- 
fold by disorder, presently to scatter and die by the road- 
side, where all trace of them is lost: as though an im- 
placable sentence of death had been lying in wait for 
them at the cross-roads of the fantastic, airy highways 
which they tread. 

Moreover, under the most favourable circumstances 
the secondary swarm risks the most hazardous of fates. 
It is for this reason that the wise Bee-keeper avoids such 
swarms, or returns them to the hive. 

Weaker and weaker as, one by one, they leave the hive 
whose population is steadily growing smaller; more and 
more backward, being more and more exclusively com- 
posed of novices, they are orphaned from the first, since 
they possess no mother, but only a virgin, whose nuptials 
will expose them to all manner of risks. Even should 
capricious fortune favour them, they will undergo many 
trials. The claimant whose fate it will be to reign over 
them may wait three or four days for that glorious flight 
which will make her for ever fruitful; she will begin to 
lay, sparingly, a week after the departure of the swarm, 
and will not see the birth of her first body-servants until 
a full month has elapsed; while her first raiders will 
make their sallies no earlier than the forty-fifth day of 
her rule. And in the meantime the best days of the 
summer, and the favours of the sun, the father of fra- 
grant corolle, and the largess of prosperous hours, may 
all have gone by without profit, never to return. 

Secondary swarms are among those incomprehensible 
luxuries of Nature in which she seems to strive her ut- 
most to show herself generous and magnificent beyond the 
limits of all prudence and all wisdom. 


CHAPTER 16 
THE NUPTIAL FLIGHT 
1 


Whatever events may have occurred among the shad- 
owy frames of the maternal stock after the departure of 
the primary swarm, the final drama, attended by more or 
less excitement and confusion, is always, in essentials, the 
same. This sameness will be found in every detail, down 
to the moment when the bereavement of the orphaned 
workers has ceased, and these workers have reared new 
queens. One virgin queen, the ablest and oldest, having 
put her rivals to death, now reigns alone in the disor- 
ganised and depopulated kingdom. 

In witness of this, it is not long before sanguinary 
trophies are thrust across the threshold: adult Bees, who 
have been stabbed, and nymphs rent open before their 
metamorphosis, are left lying there, motionless, lifeless. 
Sometimes, too, living queens are cast out of the hive. I 
have found them wandering on the alighting-board, hav- 
ing somehow escaped the royal sting: disabled, mutilated; 
with torn wings and palsied legs, these miserable queens 
in exile are condemned to die of humiliation, cold, and 
starvation before the door of their enchanted and inac- 
_cessible palace; that very fear which saved them from 
the fatal stroke has now paralysed them, and they no~ 
longer attempt even to enter. ; 

And she, predestined amongst them all, who remains 
free and victorious, is appeased by the disappearance 
of her rivals. Her wrath suddenly evaporates; she no 
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longer intones her hymn of hatred; wild and shy, she 
wanders through the indifferent mob, displaying her 
comely body of copper and gold, swift and slender, like 
a richly arrayed foreigner who has lost her way in the 
midst of an inattentive crowd. 

For at present she is hardly a sovereign. The work- 
ers, her subjects to-morrow, pass her by unheeding, and 
to all appearances do not even recognise her. One never 
sees them with outstretched proboscis offering her the 
“royal jelly.” She walks alone, without the circle of 
antenne which we see joyfully yet respectfully waving 
about a fertile mother. No court is hers, and no homage; 
as though all honour were due to her maternity rather 
than to her person—to the high, yet painful privilege 
with which she is not as yet invested. 

Those loving attentions of which at present she seems 
to have no conception will be lavished on her later, when 
the hive, thanks to her, will be saved and finally placed 
beyond the reach of chance. There will then be an end 
of risking adventures any one of which may be fatal. 
But this can only happen when the most necessary of all 
adventures, and the most perilous, has been accomplished 
without mishap. I refer to that supreme event, the nup- 
tial flight. 

By this, by a single act of fertilisation in the open air, 
in full flight, she becomes, for the rest of her life, the 
mother of the rejuvenated stock, the organ of its sub- 
sistence and its development. 

Once more it was the blind Hiiber who discovered this 
strange and almost incredible fact; for it was he who 
revealed the secret of the queen’s unimaginable nuptials. 
By a number of observations and experiments before 
suggesting and confirming the solution, he tested each of 
the explanations which the most eminent and most saga- 
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cious inquirers—Swammerdam, Réaumur, De Brow, 
Hattorf—had one by one advanced, in the belief that 
they had elucidated the mystery. He proved to all the 
world the poverty of their arguments. The royal mother 
is not made a mother by the odour which emanates from 
the drones; nor is she fertilised in the hive by one of the 
suitors who are constantly beside her; nor do her eggs 
receive a fertilising impregnation, as do, for example, 
the eggs of fish; and the mother is not an adult female 
who has grown to maturity without ever encountering a 
drone. 

No! One day she leaves her natal hive as a virgin, 
and presently returns, for ever fertile. Hiiber noted her 
departure and her return, together with the material signs 
and subsequent consequences of her aerial mating. He 
has left us an admirable record of his observations, the 
first few words of which tell us almost all we know to- 
day. A joyous radiance illumines his narrative, or rather 
shines through it, like a brilliant flame that shines in 
the depth of an alabaster vessel; a restrained joy that 
does not find expression in lyric enthusiasm; the deep- 
seated joy of the patient, ingenious scientist who makes 
a familiar housemate of the unknown, and reaches, at 
length, the long desired result. 


2 


Four or five days after her birth the young, slender 
queen, with a graceful figure in her robe woven of silk 
and gold, alert and vigorous as an amazon, suddenly 
makes her appearance in the doorway of the murmuring 
hive. The time is near noon, when the majestic serenity 
of the blue summer sky descends from the flawless 
heavens upon the countryside, and the world lies drows- 
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ing and swooning in the heavy exhalations of the sun. 

Crossing the threshold, her eyes dazzled by the bril- 
liance of daylight, which they now behold for the first 
time, and it may be for the last, she advances with a 
resolute step. She makes her way through the distracted 
crowd of those workers who are guarding the home, and 
those who are emerging from it or returning. She does 
not fly: her short wings are lying furled upon her corselet, 
reaching as far as the first segments of the abdomen, and 
know nothing as yet of flight, and the joys of liberty, 


- which will raise her far above the earth and the creatures 


that crawl thereon. 

With arrogant bearing, the virgin queen advances a 
few steps on the alighting-board, stands still for a mo- 
ment, strokes her head and the flexible joints of her anten- 
nz with her foremost pair of legs, and passes her hinder 
limbs several times in succession across her tapering ab- 
domen, giving it a careful brushing. She then suddenly 
turns about, and, with her wings fastened together, rears 
upward, and, not without an effort, raises herself from 
the ground. For some time she hovers, her head still 
directed towards the threshold of the hive, at no great 
distance, moving in hesitating curves; but presently she 
flies higher, in widening circles, which intersect one an- 
other before the family residence, and, gradually becom- 
ing bolder, lead her to a distance of some yards from the 
hive. 

There are two obvious reasons for the precautions 
which she takes in thus withdrawing from the hive. It 
is the first time she has ever left it; the risk is excep- 
tional, since it will not be incurred again, and since she 
is barely adult, so that her life and the life of a clan 
whose numbers we cannot estimate, would be endangered 
by the slightest mistake, she therefore takes her bear- 
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ings with the most meticulous care, with a groping cau- 
tion that never becomes self-confident. She must realise 
the exact position of the hive with regard to the other 
hives that surround it, and of the Bee-farm, in its corner 
of the garden; and it is here that her brilliant and many- 
faceted eyes, whose images are reflected as in a mirror 
by the cerebral lobes of memory, are of inestimable serv- 
ice. However, her flight is slow, pedestrian, and as 
though half paralysed. The fact is that during the first 
minutes of her life the young queen finds flight as dif- 
ficult as did the worker; for the organism must adapt 
itself to flight by degrees, and it is only by dint of re- 
peated attempts that the queen is at last able to venture 
on actual flight. 

For there comes a moment when she suddenly turns 
away from the hive, facing the azure skies; and now, in 
a Straight line, straight as an arrow, swift as a flame, she 
flies straight forward, disappearing from sight in that 
quarter of the heavens in which the sky seems to offer 
infinite vistas of escape, gliding lightly and confidently 
through the air, to fade away in the distance, as she 
passes into the densest, most secret, profoundest quarter 
of the vast blue heavens. 


3 


As a general thing the departure of the prospective 
bride on her way to her splendid espousals is absolutely 
unremarked. The Bees do not seem to expect it, nor yet 
to notice it. No gust of excitement ruffles the tranquil 
heart of the hive. 

But this is not always so. Sometimes the royal de- 
parture brings to a head a disorder which has long been 
smouldering, and a sudden tumult seizes upon the whole 
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of the orphaned colony. The workers, with vibrating 
wings, fling themselves into the golden wake of the es- 
caping queen, to the dying and swelling strains of a sooth- 
ing lullaby. All, with one sole impulse, follow her, like 
a whirlwind of golden chaff, and are swallowed up by the 
azure heavens, flying, straight as an arrow, across the 
familiar croft and the fields and meadows which they 
know, into the vast, unfathomable heights of air, follow- 
ing her in whom all their love, all their reason for living, 
is incarnate. Wherever caprice may lead her, their fer- 
vent little hearts will bid them follow her. Incapable of 
protecting her, yet anxious not to desert her, they sur- 
round her in a floating cloud. Mad, but with another 
kind of madness, which paralyses all egoism and all wis- 
dom, they allow her to lead them toward the infinities of 
the silent wilderness, and with her they will lose or find 
themselves. 

He who perceives, from the earth below, this travelling 
whirlwind of Bees, and watches their fiery flight, until 
they vanish in the distant ocean of azure, supposes him- 
self to be witnessing the exodus of the most unsophis- 
ticated of swarms. But he is mistaken: appearances have 
deceived him. 

It is, indeed, improbable that the workers of a hive 
without a ruler would dream of committing such a blun- 
der as to despatch a swarm and themselves take flight in 
the wake of the queen with the blind confidence which 
swarming engenders. The fever which for weeks past 
has been throbbing in their bosoms continues to increase, 
causing the old stock to send forth several successive 
convoys of emigrants in search of good fortune. Who 
would imagine that they could be guilty of such mis- 


takes? nen 
Can it be that they have conceived a dislike of the home 
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to which nothing binds them? It is possible. The fact 
is that we observe this clamorous impetuosity only in the 
train of a virgin about to mate, in certain secondary 
swarms. The original stock, which always possesses in- 
numerable offspring approaching maturity, has the power 
of subduing and subjecting the most nomadic of workers. 

In such cases, therefore, we cannot speak of a swarm, 
but rather of a general desertion. 

Can it be a conscious emotion that scatters and as- 
sembles these generous daughters, preoccupied by the 
adventurous fate braved by their sole mistress, and filled 
with joy at the thought of sharing her hazardous flight? 
Or is it an instinctive affection that leads them forth, un- 
reflecting, to confront unimagined dangers, by means of 
a tyrannical feeling of sympathy, which of all emotions 
is perhaps the most powerful? So some writers have as- 
sured us, and so the poetical imagination likes to conceive 
the matter. Our own humanity sees therein a proof of 
a devotion which is not always found among even the 
best of the human race. We must, however, confess that 
there is nothing that justifies such suppositions. We 
must be on our guard against an imagination, against a 
sentimental temper, so ready to outstrip reality—as 
though the naked truth were not beautiful enough! 


4 


It is easy to believe that everything, as regards the 
circumstances of the nuptial flight, has been arranged 
for and prepared in advance with scrupulous care, in or- 
der to assure this capital act, and to safeguard it, by 
dispelling, as far as possible, any obstacles which it might 
encounter. Nothing, it seems, is left to chance. There 
are those who dislike any mention of pre-established de- 
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sign. Yet we cannot deny that the instinct which tor- 
ments the queen, urging her toward the unseen horizons, 
has every appearance of being forewarned and prepared 
in a phenomenal degree. Whence does it derive this in- 
telligence? 

The virgin queen chooses her own day and hour for 
adventuring forth from the hive. By ten o’clock in the 
morning the drones have left the hive, making their way, 
grumbling and impetuous, toward the sunshine and the 
flowers. But now they encounter the queen, who is 
quite unknown to them, on one of the combs, and they 
treat her with the same arrogant indifference, the same 
unintentional contempt as that with which they favour 
the anxious workers. They are far from suspecting the 
possibilities of the situation. Would they but wait for 
the departure of the bride of the azure heavens, they 
might be amongst the foremost of her followers; they 
might even be the first to reach her. But in this case one 
of the obvious and necessary objects of swarming would 
miscarry; for that cross-fertilisation which seems to 
be one of the laws most favoured by Nature—and is 
one of the central factors of the whole mystery of the 
swarm—would become improbable, if not impossible. 
Consequently, all the drones of the mother hive 
have left it some little while before the queen takes 
wing. 

At the same time the other drones have left their som- 
nolent retreats—the ten, twenty, or it may be the hun- 
dred hives which may be thriving or merely stagnating 
in the neighbourhood. A stupendous army of perhaps 
ten thousand to a hundred thousand individual drones 
composed of various squadrons which become merged 
into one another, has invaded the fields and the air—all 
those places, in short, where it is pleasant to drowse in 
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the blazing heat of the summer’s day—buzzing, eddying, 
frolicking on every hand. 

Why are so many drones turned adrift into the sum- 
mer meadows? Amidst these thousand pashas, upon 
whose inactivity, to say nothing of their uselessness, we 
have already enlarged, and who cost the hive so dearly, 
while rarely making the slightest return, there is perhaps 
one, and one only, whose lot it will be to create life—who 
will engender, after his own death, a thousand future gen- 
erations. One alone may save a whole world. But one 
there must be. 

It is of the greatest importance that the nuptial flight 
should be successful, for it is big with fate. Above all, 
it is important that it should be brief, since to the Bees it 
is the most perilous affair imaginable. To begin with, 
there are the perils of the air. This is why the queen 
prefers, hopes for, and, if need be, awaits the calm, cloud- 
less sky, the tranquil azure, the soft, flawless blue of 
calm summer weather. By trusting to the caprices of 
the weather she exposes herself to all manner of dangers. 
A violent gust of wind may fling her to the ground, cast- 
ing her aside like a barren seed. A touch of frost kills 
her. One drop of rain will leave her disabled, bruised, 
mired, on the muddy ground. 

Then there are her countless enemies. There are vig- 
orous and voracious birds which feed only on winged in- 
sects, of which they swallow hundreds daily. Blood- 
loving insects, very sharks, float in the impalpable and 
limitless ocean of the atmosphere. Both birds and in- 
sects choose, for hunting their prey, the same serene 
weather as that selected by the queen. To encounter 
them is to risk almost certain death. 

A frail, inexperienced, and defenceless insect, the queen 
Bee is thus liable to many accidents. It is therefore es- 
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sential that her first excursion should be her last. She 
could not repeat it without running the most serious risks, 
nor could she postpone it indefinitely, nor even very long. 
A queen fertilised twenty-one days after her birth will 
never lay any but male eggs. In all respects she will be 
the equivalent of a barren virgin. Such, as affecting her, 
is the law of parthenogenesis. 

In short, there are three or four natural laws whose 
inflexible filaments are so interwoven that they seem to 
thwart or even to contradict one another; and between 
their meshes the little bride-to-be must pass and return, 
to be the salvation of her daughters, who await her com- 
ing. And this is possible only by virtue of certain in- 
tricate arrangements which Nature seems to have devised 
with miraculous foresight. 


5 


To observe the virgin queen abandoning her hive, we 
have only to observe with our eyes the first few circles 
which she describes about it as a centre, upon taking 
wing. If the drones are numerous it is easy to catch 
sight of them as they hastily cleave their way through 
the limpid air set in motion by the virgin Bee’s flight. 
But this is all that the most patient and keen-sighted 
Bee-farmer has ever contrived to see of this aerial mys- 
tery. I have met one, however, who was either more ex- 
pert or more ingenious. On several occasions, with the 
aid of a powerful binocular, he was able for a long while 
to keep in sight her swarming retinue, which assumed an 
organised structure and moved off in open order on the 
skyey tracks of the youthful bride-to-be, called forth 
by the imperious voice of her own instinct and the re- 
mote horizons of opal and turquoise. 
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Once she has accurately determined the position of the 
hive and of certain neighbouring objects, such as trees 
and roofs, she starts on her flight. One would almost 
suppose that she is making for a goal, unknown to others 
but definitely known to her. It is thither that she has- 
tens; thither she flies, in a straight line, without halting, 
with no abatement of her feverish haste, never turning 
back, never even looking back, inspired as she is, by the 
desire to create that calls her into the unknown; a desire 
of which she may actually be ignorant and in which she 
counts for nothing, since it was breathed into = by the 
Creator of all life. 

Higher still, always higher, into those regions of splen- 
dour, waste and uninhabited, where no sound is heard 
and no wing-beat stirs: into the fathomless abyss which 
the tides of the air leave undisturbed, and whose shores 
are for ever receding and fading from sight, she climbs, 
shooting upwards into that roseate splendour which 
lights up the jewels and the gold of her sumptuous rai- 
ment, and that caresses her whistles as it makes its way 
into the tracheal tubes; the stigmata or breathing-pores 
that close them, which really constitute a pair of vibrat- 
ing reeds, emit, like the stops of a ghostly flute, a shrill 
melody which blends with the vibrations of the humming 
wings. This fantastic melody, unsubstantial, ethereal, 
accompanies and follows the flashing glint of gold, the 
iridescent gem-like spark that traverses the azure 
heavens, leaving behind it an imperceptible fragrance. 

From the moment when the virgin queen rushed out 
upon the alighting-board, the drones, languidly whiling 
away their time in garden or meadow, detected this subtle 
odour, and discovered the fugitive, by means of their 
delicate sense of smell. 

Now we see the reason of the prodigality with which 
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Nature has endowed the drones; of the unprecedented 
favour which she lavished upon them when she gave them 
a sense of smell of the very keenest and eyes peculiarly 
adapted to detect the fleeting speck of gold. Suddenly 
aroused from their languid trifling, they soar upwards 
without another thought, one by one following the queen, 
who is already crossing their familiar frontiers. The 
drones possess a massive thorax and muscles of unsus- 
pected strength, which exceed, in their output of energy, 
both the steely muscles of the ox and the thick-set legs 
of the elephant. They have likewise two pairs of sturdy 
wings which sweep the air like light, vigorously wielded 
oars. Although their idling has been so protracted, they 
do not shrink from an occasional violent effort; full-fed 
and of powerful build, they do not shrink from strenu- 
ous toil; the test finds them ready to challenge the swift- 
est and most agile of insects in respect of their en- 
durance, their zeal, and perseverance. They dash for- 
ward in furious haste, in whirlwind flight, on the track of 
the fugitive. The air is drawn into their tracheal tubes, 
and there produces a music made of a thousand low- 
pitched harmonics that provide an accompaniment to the 
flute-like voice of the hunted queen. Their air-sacs, 
empty and collapsed during repose, now begin to fill, to 
dilate themselves, invading the abdomen and causing the 
extrusion of the fertilising organ. It is only at the end 
of a long and strenuous flight that the drone is equal to 
his task. 


6 


However, the little queen is inspired to penetrate still 
farther into the inviolate heights of the heavens. She 
seems to ignore the fact that a disorderly horde of rival 
suitors is hot upon her trail, being wholly given over to 
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that exalted desire that calls her toward the azure heights 
in which she is soon swallowed up. The drones behold 
her from afar, and with their eyes fixed upon her they 
slowly and imperceptibly increase their speed. 

The golden virgin cleaves the air like a sparkling iri- 
descent star, shaking and flaunting behind it the golden, 
quivering filaments of its rich and interminable train of 
tresses. She is the restless little sister of those comets 
with tracks of streaming fire, high in the firmament, be- 
yond the planets that swing to and fro in the invisible, 
pursue, in the heart of the eternal solitudes, the silent 
paths laid down by the forces of gravitation, which from 
century to century know nothing of change. And seen 
through the eyes of truth, she is greater than they; 
greater by all the excellence of a higher mission, since the 
least atom of life that inspires her makes her of greater 
worth than a universe full of melancholy desolation. 

In the whirlwind of living dust that follows her, ten, 
twenty, a hundred thousand rivals cross one another’s 
paths. Among them are well-nourished suitors from 
prosperous communities, from prolific tribes. There, too, 
are the sickly parasites of exhausted races, the sons of 
poverty-stricken hives. The giants and the formidable 
athletes are accompanied by all the sickly, the unwanted, 
the lingering and impotent outcasts of indigent colonies. 
These latter, though soon compelled to leave the head of 
the flying caravan, still follow in its track. In vain they 
persist, in spite of their feebleness. Little by little they 
are outstripped by the more valiant, the more enduring; 
strung out along the aerial track, they refuse to be dis- 
couraged or to abandon the crazy chase inspired by jeal- 
ous rivalry. They prolong the trailing retinue, woven of 
thousands of efforts, thousands of acts of will, thousands 
of living bodies lost in the golden-red rays of the sun, 
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thousands of quivering wings shot through with an im- 
palpable shimmer. 

Imperceptibly the frenzied tribe of drones, careful not 
to lose sight of the queen, but impoverished by some 
fresh desertion, or defection due to weakness, approaches 
the golden speck that is drawing it with an irresistible, 
magnetic force, and yet for ever flees before it. Thinned 
out until it is at last no more than a thread of distracted 
insects stretched to breaking-point, it suddenly leaps 
forward, like a flash of lightning. And now at last it 
flies within touch of the incomparable virgin bride, and 
the goal is reached. The most vigorous of all the suitors 
seizes upon her in a fit of wild exasperation. He is the 
bridegroom, the elect, by virtue of his strength alone; he 
is not elected from amongst a thousand others by in- 
constant caprice nor yet by blind chance. Wise Nature 
—and here we have the other pole of the mystery, the 
mystery unfolded in darkness—wise Nature has selected 
the fittest... . 


7 


A number of observers boast of having witnessed, on 
the termination of the dizzy pursuits, the final crisis of 
the nuptial flight. Chance, and indeed the rarest of 
chances, must have favoured these fortunate observers; 
in all but the most exceptional instance the royal virgin 
leads her escort of suitors to a great distance and a great 
height. A friend of mine—the very friend who initiated 
me, who set ajar the door of the wonderful and enchanted 
dwelling—assured me that he was one of these privileged 
witnesses. For a long time he had been on the watch, 
when, one day, he had the good fortune to surprise the 
secret of the wedding some forty paces from his Bee- 
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farm, in the air above his garden. The vertical fall of 
a drone which he picked up, quivering, from the ground, 
dispersed his lingering doubts by proving to him that 
he had not been the victim of a hallucination. 

Here was an obvious and incontestable proof. For 
hardly has the drone reached his bride than the course of 
his flight breaks off, sweeps downwards, and plunges to 
the ground. From the unfathomable heights of the 
heavens the unfortunate prince consort, the victor over all 
his rivals, for one fatal moment, falls in an eddying spiral 
and is lost, lying motionless and lifeless, like a worker 
Bee that has made lethal use of her barbed sting, and 
dies of an incurable wound, an irremediable mutilation. 

Thus, as though by a thunderbolt, the sublime ad- 
venture reaches its violent end. 


8 


Dear poet, now no longer with us, why did you not 
celebrate this epithalamium in immortal verse? A mi- 
raculous mating, accomplished in the atmosphere of the 
virgin mountain-peaks, borne on the wings of the un- 
defiled breezes, nourished by the ethereal effluvia of the 
vast, dizzy spaces, and concealed, as it were, in the folds 
and recesses of the flawless and impalpable azure! . 

An unimaginable fairy pageant, transforming the dream > 
into a mirage which the intoxicated flight of the drones 
and the fertilising impulse have gathered about them! _ 

What a magnificent irruption on the part of a tiny, 
fragile insect, whose spirit is stronger than death and 
time; venturing itself on the bosom of that widest of all 
oceans, which is also the most limpid, the most trans- 
parent; a tiny bead of gold, lost in the unfathom- 
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able heights, more precious than onyx, rarer than 
sardonyx, since from it will issue life, and life past all 
counting! 

And these espousals, with their display of illusive 
pomp, overflowing with exuberant life, close in tragic 
horror with the brutal murder of the chosen bridegroom! 
A solitary and secret wedding, to which there is no wit- 
ness; an espousal free of the fetters of space and time; a 
mating whose duration is that of a flash of lightning, but 
which will continue, for the space of three or four years, 
to help in the task of breaking the trail which the cen- 
turies will follow! 

But this mating, this union of two ephemeral creatures, 
greeted by the bursting forth of the fiery rays of our 
southern sun, is itself enduring; exalted by thousands of 
voices for ever intoning the selfsame theme in a united 
chorus of hope and enthusiasm; a mating consummated 
far above the sounds of earth, higher than our earthy 
dust is ever blown, about its airy highways; into paths 
undreamed of by the workers, far out of bounds, where 
they have never ploughed their toilsome furrows; at 
heights to which venture not even such birds as affect 
the loftiest of eyries; nor yet the most lightly-built of 
insects, endowed with the greatest expanse of wings; 
into the unfathomable depths of the azure heavens; in- 
finite in their profundity as the blessedness and peace; 
through quivering floods of purest light, beneath the in- 
finite dome of the resplendent skies that are the chosen 
kingdom of these daughters of the air and the summer, or 
rather the radiant Eden whence they came, descending 
to us, with all our troubles, since it is thither that the 
queen-mother goes in search of them, and it is thence 
that she brings them down to earth and to mankind! ... 
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9 


Some fifteen minutes after her departure, or it may 
be thirty minutes, or even forty-five—and from this we 
may deduce the distance which she has covered: two or 
three miles, or even five to ten—the young queen returns 
to the tribe. From the depths of the sky, with unwav- 
ering flight, sure of herself, for the road once followed 
has become familiar to her, she descends in a flexible 
parabola, falling with the swiftness of an arrow, and set- 
tles on the alighting-board of her home, which she does 
not fail to recognize. Her abdomen is throbbing like a 
heart, with panting pulsation, alternately closing and ex- 
tending the golden bands upon its segments. She is ex- 
hausted by her journey and her haste. 

Tired out, she halts a moment before the door of the 
hive. Taking up her position on the threshold, and 
bending her body into a ring, she devotes herself to the 
task of removing the inconvenient relics of her unfor- 
tunate spouse, which are trailing behind in the shape of 
long grey filaments. She tears at them fiercely with her 
claws, and the nearest workers carry them away. Then, 
suddenly appeased, she slowly turns to the door, retain- 
ing in her abdomen the twenty to twenty-five millions of 
germs which, packed into the spermatheca, will fertilise 
all those eggs which she will lay during the thousand or 
fifteen hundred days of her obscure and prolific life. 

But if, by some fatal mistake, provoked most probably 
by man, who sets hives of similar appearance too close 
together, the queen, on returning from the nuptial flight, 
were so unfortunate as to approach a strange hive, she 
would infallibly lose her life. The workers would “bun- 
dle her up,” packing themselves about her in a ball, in 
order to stifle her rather than sting her. Or else, meet- 
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ing the lawful queen, the intruder might be forced to 
fight a peculiar duel, which she could not avoid save 
by falling into the hands of her pitiless enemies. In 
either case she could never regain her colony, which would 
thenceforth be irremediably orphaned. However, when 
she does return to it, having escaped the hundred deadly 
perils that were lying in wait for her, and having saved 
the clan from extinction, her daughters by adoption dis- 
play none of that delight which we should expect of them. 
Unless indeed she is the leader of a swarm that found 
shelter only the day before, so that it has no offspring, 
nor anything on which to found its hopes for the future, 
the bewildered groups which anxiously watched the de- 
parture of the virgin queen will rush forward to welcome 
her—but her appearance makes no particular impression 
on a community absorbed in other cares. The nectar- 
gatherers are all busy setting out on their raids or re- 
turning with their booty; they did not remark her de- 
parture and they are not aware of her return. At the 
most a few of the outer warders, scenting her as she 
passes, hurry forward in order to serve her, providing an 
escort for the queen-mother, who takes possession of the 
house of shadows, never again to leave it. 

As a matter of fact, she will not be considered, hon- 
oured, and cherished until a little later—forty-eight hours 
later, when, her abdomen becoming more and more dis- 
tended by promises of life, which will not be broken, she 
proceeds to lay her eggs, and begins, after a brief period 
of repose, to trace that indefatigable spiral whose repeated 
development ceases only on the verge of winter or the 
threshold of death. 

So peace and confidence, the pledges of life and pros- 
perity, return at length to the family so long afflicted, and 
will once more prevail, in an atmosphere of security. In 

23 
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the midst of the amber-hued combs and around the re- 
plenished cradles, the hymn of prudence and labour is 
once more intoned by voices eloquent of renewed 
courage. 

So matters go on until the nectar begins to filter less 
abundantly into the recesses of the summer flowers, and 
the hive is once more swept by a shudder of anxiety; 
until, bristling with wrath, it gives way to an epidemic 
madness that ends in a massacre of the drones that were 
not chosen for the queen’s espousals: of males now useless 
and without excuse; of the countless suitors who no 
longer have claims to advance or a future to anticipate. 


CHAPTER 17 
THE MYSTERY OF THE HIVE 
1 


After weeks of excitement and confusion the maternal 
hive, with the return of the queen, has resumed its nor- 
mal course, its life of laborious and harmonious days. 
Disorder is a thing of the past. Once more the com- 
munity takes up its fruitful life, as it was on the eve of 
its nameless adventures, in the serene security of an 
assured to-morrow. Now that the danger is overcome, 
the future links itself to the past. Nature, the prototype 
of history, is an eternal recommencement. A moment’s 
confusion seems to suspend the course of evolution. 
Presently, refreshed by her ordeal, which has, indeed, 
proved a fountain of eternal youth, she begins once more 
to revolve in the same endless orbit of life renewed and 
marvels re-enacted. 

Like the mother-hive, the primary and secondary 
swarms, which may have established themselves close be- 
side it or at some considerable distance, are now at- 
tempting their first steps along the path that leads to the 
same horizon. Like the tree and the fruit which it has 
produced, of which we do not know whether it will wither 
and rot or will in turn give birth to other fruits, the hive 
and the swarms pursue their destined paths independ- 
ently, henceforth regarding one another with indifference: 
just as last year the colony whose history we followed and 
the stock whence it issued took no heed of one another’s 
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existence. Such is life; so it ensures its continuance; 
so it achieves immortality. 

Will the old colony, provided with a new queen, re- 
tain intact the traditions of last year, or of the last five 
years, when the mother of its present youthful sovereign 
was queen? It will of course retain the tradition of that 
instinct which the philosophers maintain to be immutable; 
and it is true that our human experience does not in any 
way justify the supposition that it is capable of change; 
an experience comparatively recent, as far as that goes, 
since to the ancients the very idea of the hive was un- 
familiar; but the little that was known to them exactly is 
still perfectly accurate. 

As for the habits, the temperament, the character of 
the hive, these may undergo some modification. The 
temperament of one hive differs from that of another 
just as nation differs from nation among men and race 
from race. There are home-keeping Bees and adventur- 
ous Bees, peaceable Bees and irritable Bees, honest Bees 
and depraved Bees, laborious Bees and indolent Bees, at 
every point of the scale of the virtues and vices. 

If the hazards of the mating-flight have favoured one 
of the princes of the hive, one of those Italian drones 
who but yesterday were jostling the youthful bride-to-be 
on the surface of the combs, the workers born of her 
henceforth will be of pure Italian race, as even-tempered 
and as active as their forbears. 

But such an encounter is far from common, as every- 
thing is calculated, as we have already stated, to prevent 
such a mating and to favour cross-breeding. But if the 
chosen drone were of the black race, or a Carniolan, or 
a Cypriote, the new blood would have infused into sub- 
sequent generations an uncouth and aggressive temper, 
an excessive love of swarming, and a fierce, savage nature, 
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all unknown to the Italian Bee. Half-castes exaggerate 
both the virtues and the defects of their ancestors. 

However, the mating is but a passing affair. In the 
long run Nature will get the upper hand of such tempo- 
rary divergencies. The dark race of our part of Europe 
—admirably adapted to our climate—always resumes 
the upper hand. Is it the climate that makes the for- 
eigner return to the aboriginal type? Or is it merely 
that the number of native Bees is greater than that of 
the imported or exotic types? The fact remains that in 
the long run it always prevails, and seems to subject the 
alien type to its own customs and its long-established 
laws. After some generations have been reared in our 
own country, the Italian stocks show a visible tendency 
to approximate to our native stocks, eventually, perhaps, 
to become merged in them. 

Meanwhile the purpose of Nature has been realised. 
A strange freshness, youth, and enthusiasm have renewed 
the energies of races impoverished by in-breeding and 
thereby threatened with degeneration. Certain vestiges 
of the alien race may long be recalled by a generous 
atavism before they finally vanish, such as the copper- 
coloured raiment of the queen hailing from the Apen- 
nines or the shores of the Adriatic, her ardent devotion 
to her sacred task, and her exceptional fertility. The 
sacred fire wanes only by slow degrees and is never 
wholly extinguished. 


2 


What is the adventure of a truant hive which has 
strayed but a bare century from the path which our 
Bees have followed from the beginning, and will soon re- 
turn to its ancestral ways? Above all, what is the chron- 
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icle of a year, which shows a swarm becoming a stock 
in its turn, completing, in a few months’ time, as I have 
sought to show, the whole eurhythmic cycle of its 
mystery? What, in conclusion, is the life of a worker 
Bee, from its cradle to its death—egg, larva, nymph, 
adult, incubator, wax-maker, harvester? What is a life 
so fragile, so soon cast away, beside the general, uni- 
versal, and secular life of this little world of insects with 
whom a thousand years are as one day? 

A little world? It is perhaps more densely populated 
and vaster than our own. The order of Hymenoptera 
alone comprises more than eighty thousand species. The 
group of the Mellifere alone consists of hundreds of dif- 
ferent species. Our Bee, which is only one among many, 
numbers millions of colonies, each of which contains 
thousands or hundreds of thousands of individual Bees. 
And every day this innumerable population is multiply- 
ing and developing, not without many collisions and some 
disasters. 

How long can one hive continue to perpetuate itself? 
We are told of some that have lived for twenty-five and 
even forty years in succession. One of these privileged 
hives, in Hungary, is said to have passed its hundred and 
thirty-first year. The lifetime of a hive is of course sub- 
ordinate to the mildness or severity of the climate, the 
nature of the surrounding country, the care or indiffer- 
ence or greed of mankind, and so forth: a number of 
factors which the Bees are powerless to influence, de- 
spite their eagerness, but of which they are rather the 
victims. «i 

But here the riddle is perhaps badly presented. We 
are considering only the continued existence of a given 
colony in the same home. Meanwhile many generations 
have followed one another, each adding one blossom the 
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more to the infinite garland. Every six months at least 
the workers are replaced, while the drones continue to 
make their intermittent appearances. The queen-moth- 
ers reign in succession, for a maximum period of some 
four years. In the meantime, how many deaths, and 
what ordeals, whether due to the climate or to man, have 
not our humble Mellifere had to survive or to endure! 

If they could tell us their story in detail, what variety, 
what a wealth of incident, what dramatic situations 
would they not have to record! From the earliest times, 
lost in the darkness of the ages, their lot has been cast 
in difficult places, beset by snares and obstacles, where 
famine, disease, and disaster lie in wait for them at every 
turn. We need not resort to theory in order to dis- 
cover unimaginable wonders or to witness the marvels 
of which we have spoken. The story of the Bees through 
the ages—and here we are not dealing with things im- 
agined or conjectured—has passed through two or three 
phases; we might almost say two or three civilisations; 
but from these they have emerged victorious and tri- 
umphant, giving proof, literally at every moment, of an 
energy, a determination, and a vitality the consideration 
of which continually fills us with amazement. 


3 


In the beginning—a beginning so remote that we know 
and can know nothing of it, since the Bee appeared 
upon earth long before man, during the tertiary epoch 
—the ancestors of our Bees used to live in hollow tree- 
trunks. The forest was a vast temple, haunted by peace 
and silence. The dense foliage, even during the fiery 
blaze of noon, cast its protecting shadow over the twilight 
of the underwoods and the mystery of the silent glades. 
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Even by night the shadows were scarcely more numerous 
or the darkness more profound. No human foot might 
ever tread that sacred retreat. From the grasses of the 
clearings, from the foot of the forest trees whose lives 
were numbered in centuries, under the vaulted roof with 
its shadowy, overarching boughs, rose the song of their 
flight, pure and joyful, all day long, like a hymn that 
was yet a prayer. In perfect liberty the workers went 
forth to the flowers; in perfect freedom they returned 
to the place of refuge where the colony had found a home. 
There was no hostility, no tyranny to vex them or to 
spy upon their movements, in order to enslave their 
future and hypothecate their destiny. Their wealth re- 
mained unsuspected, their treasures inviolate. When the 
harvest of nectar began to overflow in golden streams 
down the wrinkled bark of the forest trees, they were not 
called upon to defend it save against the pilfering of 
their own sisters, or such animals as feared their sting. 
When the swarm set forth, when it settled upon a habita- 
tion, it was in obedience to the sole inspiration of the 
Bees’ heart. Sometimes, doubtless, through blind ca- 
price or cruelty, Nature for long, weary months withhold- 
ing the sunlight and the warmth which it generates be- 
neath the forest boughs, brought about a dearth of 
honey in the chill city, so that all died, solitary, helpless, 
and unfriended. But they could not accuse others of 
their misfortune. An exuberant life, careless of dis- 
cipline or restraint, inevitably exposed them to decima- 
tion. They paid dearly for the experience which Time 
vouchsafed them. Victims of the morrow’s uncertainty, 
of the many plagues sent upon them by the heavens, or 
the climate, the martyrs of a fierce and savage passion, 
they strove and struggled and lived laborious days. But 
ordeals of a more sanguinary nature than any they had 
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imagined were awaiting them. Yet in these ancestral 
workers, and in the mothers of the hives, a wisdom and a 
prudence henceforth invincible were groping their way 
toward the light. Thus taught, they must have been 
capable of teaching their daughters, not only the virtues 
which it was needful to observe, and the devotion of 
mothers and virgins alike to the drowsing cradles, and 
the policy of order, labour and renunciation, that it is 
good, that it is sweet, that it is godlike to live and die for 
these two treasures, more precious than their souls: their 
pale wax and their fragrant honey. And this life must 
have endured through long thousands of years of a simple 
and serene existence. 

And then one day a great revolution broke forth. It 
did not at first affect the whole nation of Bees; it seized 
upon them gradually, just as civilisation seized and is 
still seizing upon the human race, of which it has not as 
yet completed the conquest. It occurred to mankind to 
capture wandering or settled colonies of Bees, to lodge 
them in primitive hives, and to keep these ingenious 
workers in a state of tutelage, in order to exploit their 
work and to profit by them. These same workers did not 
receive in return the slightest care, the least glimmer of 
foresight, nor the feeblest flash of intelligence, or wisdom, 
or beneficence, capable of replacing or reinforcing their 
own instinctive intelligence. Man’s ignorance was ab- 
solute and his greed no less. He represented a danger, 
anew menace. For he despoiled them; and if he did not 
always kill them in order to seize their treasures, he left 
them unprovided to face the terrible winter. Even when 
he loved them—and he did love them from the first, 
sometimes with rare and profound affection—he was all 
but powerless to protect them against the devastating ele- 
ments; the most he could do was somewhat to mitigate 
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their severity. And these poor, obedient servants of his 
must often have asked themselves what they had gained 
by their partnership with man, by subjecting themselves 
to his caprice or his commands, and whether they had 
not, by so doing, added yet one more difficulty to those 
that already confronted them like so many pitiless 
tyrants. And thus went by some forty to fifty centuries 
of domesticated life. 

One last revolution, and one more complete, barely a 
hundred years ago, again overturned the whole economy 
of the hive. It was, in a sense, latent in the first revo- 
lution; and it now completed its predecessor’s work. 
Man began to house his Bees in the strange dwellings of 
his own devising which we have already described. 
These they accepted, and one first concession led to a 
thousand more. ‘They were compelled patiently to adapt 
themselves to houses of several storeys, to frames shaped 
and fixed by others, to those small, close-packed little 
combs, which we know as sections, and to those waxen 
sheets of “foundation” which sap initiative and exercise 
a tyrannical control over their labours. All sorts of ob- 
jects, great and small, fantastic and ridiculous, invade and 
encumber the home: wire hooks to fasten the frames; 
toothed racks to support them; fine steel wires, crossing 
one another like strange cobwebs, which serve to support 
and strengthen the yellow combs; small metallic door- 
ways, which open as though reluctantly, and from autumn 
to spring close the door of exit and entrance, the air in- 
let for ventilation; drone-traps, which open grudgingly 
at the end of a complicated labyrinth; and a hundred 
other things, more or less fantastic or grotesque, devised 
by the Bee-master, as though to make the life of the Bee 
a burden. They have also to submit to all his experi- 
ments, which put to the proof their habits, their police, 
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their instincts, and all that they hold most dear. He has 
subjected them to queens of unknown race, has forced 
them to swarm by artificial means, has given them food 
manufactured by himself, a prosperous pollen, an un- 
natural propolis. Passive, without a sign of rebellion, 
they contrived to live as usual, their eyes fixed upon the 
same unchanging goal at which they were forced to aim, 
were forced, indeed, to attain, no matter what the cost. 
The perils with which Nature had encompassed them 
were in no wise mitigated; nor was ignorance wholly 
banished; a half-knowledge, fumbling and obscure, was 
often harder to bear, by reason of its false interpretations 
of the truth and its blunders, than absolute abandon- 
ment. Human intervention became more frequent and 
more meticulous day by day, but no more tolerable. For 
the Bees a life of slavery had commenced, in all proba- 
bility unending. They met it with their usual silent 
resignation, which we cannot call fatalistic, and which is 
stimulating rather than depressing, for the motive that 
inspires it is an ever-increasing confidence in the future; 
the desire, the fever, the passion for labour, of which is 
compacted their sole joy in life. 


4 


The Bees pass; their hives remain. 

Like all creatures that live on earth, the Bees live 
short, difficult, and precarious lives. A mere nothing 
strikes them down; a breath of wind slays them. Rarely 
do they see two successive seasons. Hardly have they 
appeared in the gleaming, golden splendour of their con- 
fident youth than they pine away and disappear. Death, 
with his cruel scythe, is for ever reaping his tragic harvest 
in their serried ranks. 


358 The Mystery of the Hive 


But the gaps in their ranks are repaired as they are 
made. As generous as she is harsh, Nature, so lavish of 
the causes of disaster, is no less lavish of life, and has 
multiplied the Bees’ powers of reproduction with a gen- 
erosity that seems excessive, and all but limitless. Few 
things, indeed, amaze us more than this generosity of 
hers, which multiplies at every moment the fragile race 
that every moment decimates. Winter succeeds to sum- 
mer, but the generations press forward on one another’s 
heels, adding to their strength that they may lead the 
assault, undergo the ordeal, and overcome the peril. 
Whatever the caprices of the fate that wars upon the Bees 
and destroys them, enough are always left to resist it, 
to prepare for the immediate future, to triumph over the 
centuries, and to perpetuate the race. Their numbers, 
continually reduced, yet incessantly increased, undergo 
a progressive development, as a prolific stock should do, 
in spite of Time the Destroyer. By this, amongst a hun- 
dred other manifestations, perhaps of a more impressive 
nature—but which must not make us forget it—by this 
is proved the immortal nature of the race whose youth is 
daily restored. The hive multiplies itself by means of 
swarms. As a plant is multiplied by means of layers, 
so the swarm itself begets offspring, becoming in its turn 
a stock; and thus the magnificent cycle of its develop- 
ment proceeds, indefinitely, along its mighty orbit. We 
may be sure that somewhere in Italy, in the Mantuan 
plain, or in some village perched upon the spurs of the 
Apennines, or a hamlet of the Roman Campagna, we 
should find some of those Bees that Virgil cultivated; the 
actual descendants of those whom he knew and con- 
templated with the eyes of a poet and a lover. 

Thus, upon this earth, on which we play our part and 
are no more, our helpers, perhaps, rather than our slaves, 
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appealing closely to our sympathies, the divine and gentle 
Bees companion us awhile, ephemeral as ourselves; a little 
more so than we, but only a little, a very little. . . . 

And above our graves they will come, as they come 
to-day, to sing the eternal refrain of life triumphant, of 
life that has vanquished death. .. . 


5 


“When I am no more,” my friend the poet lamented, 
for the inevitable end of all things tormented him, even 
before he had reached his twentieth year, “when I am no 
more, I should wish to be buried far from the sound of 
trivial and ungrateful cities, at the foot of the belfry of 
my beloved village, in some hollow of the soil in which my 
kinsfolk lie at rest near the banks of the murmuring 
Clarence, beneath the tall, shivering poplars, in which the 
wind breathes a lullaby, in the humble churchyard, sur- 
rounded by its quick-set hedge, in the shadow of the Cal- 
vary where the tall Christ pardons the kneeling peoples 
with the eternal and all-embracing gesture of His two 
wounded hands. 

“There will be no son of mine, alas! to stand above my 
grave, nor yet a daughter, whose salt tears would dim 
the melancholy gaze of her dove-like eyes, to bring me, 
beneath the folds of her mourning, her offering of im- 
mortelles, a flower of memory and of hope; nor, it may 
be, any of my blood, nor yet even a friend. Soon, reach- 
ing the cross on which my name will be inscribed, half 
covering it and overrunning it, swelling with exuberant 
sap, soon the flowers of oblivion will burst their myriad 
buds. 

“On All Souls’ Eve, at least, when from the churches 
of the vast plain, from every corner of the horizon, the 
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bells call to the faithful, sending forth their deep-toned 
sobs and lingering supplications into a sky racked by the 
winds and fogs of winter, I shall hear faint echoes of the 
world above me: the hoarse voices of women and chil- 
dren praying aloud, the footsteps of peasants about to 
lay flowers on the graves of their dead; heavy, laboured 
footsteps, such as one hears when the kine return to the 
byre. 

“At this hour only I shall no longer feel alone; shall be 
so near to all those who one by one, in unending pro- 
cession, rich and poor, lowly and powerful, must come, 
when the heat of the day is over, to the wayside inn where 
one sleeps so quietly in the arms of death. This one hour 
of sympathy, of regret, will be mine! But so brief, and 
returning so seldom! One little moment in all the year! 
For the living, alas! turn aside from the funeral mound. 

“But the Bees of my own rearing, or at least their 
daughters, whom I love for their charm, their grace, and 
their skill, will visit me continually, unwearying, and 
never losing heart. While they gather their nectar amidst 
the grasses, from the heart of the faithful flowers, they 
will give utterance to their monotonous chant, their voices 
intermingling as their airy pathways intersect, intoning 
their indefatigable hymn, which knows naught of sadness, 
but expresses the joy of lives compact of toil. 

“Day after day, from smiling April to gloomy October, 
from dawn to eve, only six feet above me, they will come 
to tell the secret of their hearts, the joy of laborious 
lives. And this will be sweet of savour as a fervent 
prayer. I shall listen to them enraptured. To the 
depths of my tomb, through the dense grasses and the 
rich and fruitful soil, the throbbing of their fine, crystal- 
line voices will find its way. 
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“And then, on my chill bed, in my gloomy darkness, I 
shall feel that I am less forsaken, refreshed by their meek 
and kindly nature, and consoled by familiar memories; 
and also, it may be—who shall say?—touched by that in- 
vulnerable confidence that gives renewed courage, whose 
vibrations reach the most secret places of the heart.” 


6 


Why did these thoughts of my friend the poet, al- 
though they include no such sayings as those of Pascal, 
that renew one’s youth like a flash of lightning, return 
to me so persistently, obsessing me all day long, during a 
pilgrimage which I once made to the abbey of Port- 
Royal-des-Champs? Why did they stay with me all that 
long spring day, spent with the sober, solemn shades of 
the old recluses? Perhaps it was only because he was 
of those who love such places, haunted by old memories 
and under the spell, as it were of the genius loci. 

For a long time I had been wandering through the 
dense woods that descend in a steep slope to the Rhodan, 
at the end of that wonderful track that runs from Chev- 
reuse, whence it winds between two rows of graceful hills, 
and ends in a sharp curve, as though seeking to hide it- 
self, in that world of foliage. I had passed through the 
deserted cloisters, the private gardens, and the sacred 
ruins of the famous monastery, my inmost heart filled 
with pious awe by the relics of those buildings that were 
razed to the ground by the dragoons of Louis XIV, and 
uncovered by recent excavations; by the stones of the 
old chapel, now lying prostrate, and revealing its plan as 
in an architectural drawing; by the thousand memories 
which there became tangible things, and by that peculiar, 
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spiritual effluvium, as of things old and reverend, that 
seems to weigh upon the beholder and enter into the in- 
most places of his heart. 

The melancholy valley told me its secret. It has the 
look of a vast, depopulated hive, ravaged by some long 
past cataclysm. Swarms had taken wing from it which 
brought forth fruit; and for many long centuries the stock 
prospered. One mother Bee outpoured there her young 
and ardent blood. One day the tempest that had for 
many months been raging without and beating on the 
walls broke its way into the silent house in which were 
made the sweetest honey and the most fragrant virgin 
wax. For along time the quarrelsome wind blew gustily 
amidst the active workers, “pure as angels, obstinate as 
demons,”’ who suddenly found themselves confronted by 
all the subtleties of dialectics and the most specious argu- 
ments—apis argumentosa. In the end it scattered them, 
bruised, exhausted, and embittered, to the four corners 
of the heavens. In an excess of destructive frenzy it 
ravaged those opulent, mystical cells in which God’s work 
was going forward. 

On leaving the monastery, or rather the graveyard in 
which it is buried, I wandered into the Solitude, that quiet 
place of refuge, a sort of elliptical clearing, to which 
Mother Angélique was wont to come on sultry afternoons 
to pray, with her daughters seated about her unwinding 
their distaffs. There, fallen upon the damp ground, was 
a Bee, a worker, without charm or beauty, in her sober 
black robe, who by some chance had strayed into those icy 
woodlands, there to die with feebly fluttering wings. Yet 
in this place of exile there could scarcely be a Beehive; 
and one who has the habit of seeking for these cheerful 
daughters of the sun amidst the meadows and the flowers 
—for the golden flash of their flight is an organic part 
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of the landscape, even more than the liquid laughter of 
the thrush, the languid cooing of the ring-dove, or the 
brief note of the cuckoo—will be disappointed to en- 
counter so few, if indeed he sees any at all. 

I climbed as far as the little village of Saint Lambert, 
quite close at hand, passing on the way the schools 
founded by Silvy, the pious devotee of Port Royal, who 
was a bad poet but a prudent restorer of the scanty ruins. 
A murmur of childish voices, flowing down from the 
cloisters, invaded the dusty road. Beside the church, 
closely hemmed in by low, thick-set walls, the little grave- 
yard, perched on an eminence, overlooked the bend of 
the winding valley, as a reef covered with wreckage looks 
down in silence on the angry billows. Once I had en- 
tered the gates of this melancholy bastion I made straight 
for the grave where the solitary take their rest, to their 
heavy granite tombstone, and I read thereon: ‘“Here— 
were interred—having been brought thither—in wagons 
—the remains of the nuns—and hermits—that lay at 
Port-Royal-des-Champs—January 1712.” 

A rich vegetation, a luxurious wilderness of grasses, in 
which a few timid flowers seek to hide, has invaded the 
soil which for ever covers their remains. I crossed it 
with respectful steps. And yet a certain feeling of bit- 
terness, of sympathy, a curious kind of pity—perhaps a 
feeling of secret uneasiness, a vague doubt—impercep- 
tibly found their way into my heart. And suddenly, while 
I was dreaming of the monastic delights of that radiant 
springtide of 1704, the resplendent summer of the great 
century, the murderous autumn of 1709, and the inter- 
minable winter that followed it, I was called back to 
reality from my dreams by certain melodious murmurs 
that rose from about my feet. Four or five worker Bees 
were plundering the flowers. Their song, gentle, discreet, 
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and shrill, soothing as a lullaby, was the only sound heard 
on this lofty mound; its vibrations were the sole caress 
that touched this sacred soil—save the languid breeze 
that here breathes its last, but whose voice is at times 
heard singing yonder, where the valley turns aside. 

I do not know whether the nuns kept hives by the 
farm or by the abbey mill. But I do know that there 
are Beehives in every country convent and that the peace 
of the convent seems to possess an instinctive appeal for 
these havens of gentle tranquillity. Hives there assur- 
‘dly were at Port-Royal-des-Champs or in the surrounding 
countryside; hives there were that murmured from dawn 
to eve, and from eve to dawn beside the great human 
hive. All through the night they laboured, close to the 
vigilant monks. The murmuring of hymns and psalms 
and the accents of frail, feminine voices that rose from the 
darkness, blending in harmony, mounted upwards to the 
kindly heavens. During their walks and their medita- 
tions the “good gentlemen,” strict and austere but truly 
tender at heart—and with them M. Nicole, M. Le Nain, 
and Blaise Pascal himself—often noticed the Bees, and 
wondered about them, and grew to love them. Without 
a doubt Jean Racine must have watched them on the 
shores of the lake at the age when he discovered the 
swallows. 

And so the Bees of Port Royal, with their daughters 
and their granddaughters, who are the offspring of thou- 
sands and tens of thousands of generations, and living 
in the fiftieth or sixtieth reign of the same maternal 
dynasty, being filled with gratitude, and in pious memory 
of the dead, and also as a mark of respect—the Bees 
faithful to the past, fiercely attached to their woods, to 
that corner of the earth, that “frightful desert,” which 
is now more frightful still and also more deserted—the 
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Bees of Port Royal, alone of all living things, return 
every spring and all through the radiant summer, every 
day, every hour, every minute, to repeat, above this 
lonely tomb, the joyful song which they did not need to 
learn and which they will never forget. 


7 


It is a deplorable fact, which gives our human con- 
ceptions and ideals a certain savour as of dust and ashes, 
that while those things about us that we regard with 
wonder and amazement were known to those that came 
before us, many of those that follow us will perceive them 
with keener and more instructed vision. Nothing affords 
a plainer proof of our vanity; nothing makes us more 
vividly aware of our weakness. When we are no longer 
present in this world through which we are passing, the 
summer pastures will be no less delightful; the breath 
exhaling from the heart of the flowers will be no less 
fragrant; the birds will sing for other ears no less sweetly 
than for ours; and other eyes following a clue of golden 
thread that leads to their enchanted palace. 

“Fragile though they be, they plunge with a loving 
violence into their favourite flowers, thrusting forward 
their little flat heads, smeared with pollen, as suckling 
children butt against the mother’s breast. And mother 
Nature, likewise, with undying love, presses her frail 
children upon her warm, daisy-clad bosom, feeding them 
one by one, though they come to her in legions.” 

This spectacle, which will continue, unending, to the 
end of time, will always remain a thing to wonder at and 
admire. We cannot doubt that the future will observe 
it with interest and enthusiasm. As regards the mysteri- 
ous ways and means of the workers, it will go farther 
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than we have gone, taxing its ingenuity to the utmost, yet 
losing none of its capacity for its emotion, sympathy, 
and wonder. True beauty does not fade when scru- 
tinised. The truth, as we approach it, as it reveals it- 
self, appears only more beautiful. Our eyes, which 
through the ages have slowly been opening upon those 
things that fill us with rapture, gain strength as time goes 
on. The more man discovers of the great impressive, 
and overwhelming laws that rule the universe, the more 
he is amazed by those tiny things in which a power no 
less stupendous is revealed. The mystery of life is un- 
fathomable: at each step downward the gulf grows deeper. 
The Bee is, and will remain, one of the prettiest and most 
fascinating of earth’s jewels, and one of the most in- 
nocent in a world that contains so many for him who 
has learned to see. 

We shall still continue to seek for the final explanation 
of her mystery. It would be so pleasant to know, to spell 
out the answer to the riddle that baffles our minds. 

The great Swammerdam found the solution in his re- 
ligious convictions, which are perfectly definite and un- 
shakable, so that I do not know why M. Maeterlinck de- 
clares that “his faith is afraid of stumbling.” 

Swammerdam’s first utterance, when he was the only 
one to divine or understand the problem, at the begin- 
ning of his incomparable essay, was a’religious invoca- 
tion: “The majesty of immortal God, His nature, inac- 
cessible to mortal eyes, His eternal power, and His god- 
head—all His creations enable us to conceive these at- 
tributes with absolute conviction, revealing them in all 
their nakedness. Yet certain of His creatures present 
this invisible God for our contemplation more openly 
and more vividly than others, as will be made manifest 
in the following treatise upon the Bees. . . .” 
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Swammerdam’s last words, after he had magnificently 
unfolded his ecstatic visions, were an echo of his first. 
“Unquestionably the character, the instincts, and the 
industry of the Bees are so wonderful and so adorable 
that they proclaim, incessantly and in the loudest accents, 
the goodness, the wisdom, the justice, and the majesty of 
God. All other beings, each in his degree, give proof of 
them in the selfsame fashion; and those that dwell in the 
air, on the earth, and in the waters, are as so many voices, 
so many sounding lyres, which everywhere make mani- 
fest the praise of God.” 

Some, amongst those modern thinkers who are stupe- 
fied by the miraculous, appear to have sought not so much 
for the deep-seated springs of truth as for the direction 
which the flow has taken; as though they wished to make 
it less humiliating, less disconcerting, to the rational mind. 
They have succeeded in advancing suppositions which 
make the problem less immediate, but they have not 
succeeded in solving it. 


8 


The Bee offers us but one minute spot, one tiny, 
strictly delimited fraction, of the created universe; a 
microscopic fraction of the orbit in which our knowledge 
is confined; and this area is itself almost infinitely small, 
almost negligible, as compared with the limitless ocean, 
to plumb which man has as yet made but a few timid and 
ineffectual attempts. 

The most that we have done has been to shed a little 
light upon this tiny fraction. We have caught but a 
glimpse of a few of those hundreds and thousands of 
miracles which it so jealously conceals. And the more 
closely we concentrate our attention upon them, the more 
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unexpected and profound are the depths which they con- 
ceal. And it is not permitted us to explain this frac- 
tion fully; our explanations, indeed, are very far from be- 
ing complete. For thousands of years men have ques- 
tioned it; and for full two hundred years they have bent 
over it as over a dumb sphinx, to wrest from it some 
reply: yet it remains all but impenetrable. ‘This in- 
vestigation would require an immense amount of time 
and a stupendous amount of labour,” declared Swammer- 
dam, “the martyr of patience,” according to Michelet, 
after he had beaten in vain upon the wall of the unknown. 
Time in abundance had been given to the task, and much 
labour devoted to it, but the mystery of the life, the 
habits, and the soul of the Bees has surrendered only half 
its secret, and that in a most imperfect fashion. 

And yet this is enough. What we have said of the 
Bees is doubtless but little compared with what might be 
said. We have been able to observe only a few of their 
actions, and these we have not always been able to inter- 
pret; but the least of them are eloquent for him who has 
learned how to see and to understand. Nature is most 
wonderful in little things, in the smallest and least con- 
sidered of her creatures. 

It is enough... . 

The merest drop of water is a miracle which many 
pass by all unsuspecting. Analysed, dissociated into two 
elements, one of the most imponderable of gases and the 
other the most invigorating, it reveals itself as a com- 
pound of unique properties and an intricate electrochemi- 
cal system. If we have the means to examine it at 
leisure, with the patience due to such a task, we shall 
behold therein a beauty and a grandeur infinitely greater 
than its essential self. If suitably illuminated by a ray 
of sunlight, it becomes a magnificent, sparkling gem, 
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shining with unsuspected lustre, which decomposes the 
divine light of day as a prism, reflecting and refracting 
each of the magical hues of the rainbow. Considered 
from a given angle it mirrors all the azure of the heavens, 
embracing the universe, the epitome of a world... . 
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ss aa ON eer “Second Edition. Feap. 
vO. 5S. net. 

ESSAYS ON BOOKS. Third Edition. Fcap. 
8v0. 6s. net. 


MOSS ESSAYS ON BOOKS. Feap. 8vo. 

Ss. net. 

SHAKESPEARE’S HAMLET. Feap. 8vo. 
5s. net. 

SHELLEY: THE MAN AND THE POET. 


ger Po oath Revised. Feap. 8vo. 
omnia oeeack: THE MIRROR OF THE 
SEA: Memories and Impressions. Fourth 
Edition. Feap. 8vo. 6s. net. 
Dark (Sidney) and Grey (Rowland). W. S. 
GILBERT: His Life and Letters. Illus- 


trated. Demy 8vo. 15s. net. 
Drever (James). THE PSYCHOLOGY OF 
EVERYDAY LIFE. Third Edition. 


Cr. 8vo0. 6s. net. 
THE PSYCHOLOGY OF INDUSTRY. 
A GUIDE TO THE NOR- 


Cr. 8v0. 5s. net. 

Dutt (W. A.). 

FOLK BROADS. Illustrated. Demy 8vo. 
6s. net. 

Edwardes (Tickner), THE LORE OF THE 
HONEY-BEE. Tenth Edition. Cr. 8vo. 
7s. 6d. net. 

THE BEE-MASTER OF WARRILOW. 


Third Edition. Cr. 8vo. 7s. 6d. net. 
BEE-KEEPING FOR ALL: A Manual of 


Honeycraft. Cr. 8v0. 3s. 6d. net. 
Einstein (A.). RELATIVITY: THE 
SPECIAL AND THE GENERAL 


THEORY. Translated by Rosert W. 
Lawson. Seventh Edition, Cr. 8vo. 5s. 


net. 

SIDELIGHTS ON RELATIVITY. Two 
Lectures by ALBERT E1nsTEIN. Cr. 8v0. 

3s. 6d. net. 

THE MEANING OF RELATIVITY. 
Second Edition. Or. 8vo. 55. net. 

Other Books on the Einstein Theory. 

SPACE—TIME—MATTER. By HERMANN 
Wevi. Demy 8vo. 18s. net. 

THE PRINCIPLE OF RELATIVITY. By 
ALBerT ErnsteIn, H. A. Lorentz, H. Min- 
KOwWSKI, A. SoMMERFELD, and H. Wry. 
Demy 800. 125. 6d. n 

RELATIVITY AND CHE UNIVERSE, 
By Harry Scumipt, Second Edition, 
Cr. 800. 55, net. 
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THE IDEAS OF EINSTEIN’S THEORY. 
By J. H. eet oe Second Edition. Cr. 
8v0. 55. 

RELATIVITY FOR ALL. By HERBERT 
Dincrte. Third Edition. Fcap. 8vo. 2s. 


net. 
Evans (Joan). ENGLISH JEWELLERY. 
Royal 4to. £2 12s. 6d. net. 


Fitzgerald (Edward). THE RUBA’IYAT 
OF OMAR KHAYYAM. An edition 
illustrated by Epmunp J. Suttivan. Wide 
Cr. 8v0. 10s. 6d. net. 

Fyleman (Rose). FAIRIES AND CHIM- 
NEYS. Feap. 8vo. Sixteenth Edition. 
3s. 6d. net. 

THE FAIRY GREEN. Seventh Edition. 
Feap. 8vo. 3s. 6d. net. 

THE FAIRY FLUTE. Fifth Edition. 
Feap. 8vo. 3s. 6d. net. 


THE RAINBOW CAT AND OTHER 
STORIES. Feap. 8vo. 3s. 6d. net. 

A SMALL CRUSE. Feap. 8vo. 4s. 6d. net. 

FORTY eee NIGHT TALES. Fceap. 
8vo. 3s. 6d. 

THE ROSE FYLEMAN FAIRY BOOK. 
Illustrated. Cr. 4to. tos. 6d. net. 
Gibbins (H. de B.). INDUSTRY IN 
ENGLAND : HISTORICAL OUTLINES. 


With Maps and 8 oy Tenth Edttion. 
Demy 8vo. 12s. 
THE  INDUST RIAL * HISTORY OF 


ENGLAND. With 5 Maps and a Plan. 
Twenty-seventh Edition. Cr. 8vo. 5s. 
Gibbon (Edward). THE DECLINE AND 

FALL OF THE ROMAN EMPIRE. 
Edited, with Notes, Appendices, and Maps, 
by J. B. Bury. Seven Volumes. Demy 
8vo. Illustrated. Each 12s. 6d. net. 
Also in Seven Volumes. Unillustrated. 

Cr. 8vo. Each 7s. 6d. net. 

Glover (T. R.)— 
Tue CoNnFLICT OF RELIGIONS IN THE EARLY 
Roman Empire, tos. 6d. net. Ports AND 
PurITAns, 10s. 6d. net, FROM PERICLES 
to PHILIP, ros. 6d. net. VIRGIL, Ios. 6d. 
met. THE CHRISTIAN TRADITION AND ITS 


VERIFICATION (The Angus Lecture for 
1912). 6s. net. 

Grahame (Kenneth). THE WIND IN 
THE WILLOWS. Twelfth Edition. Cr. 
8vo. 7s. 6d. net. 

Also Wlustrated by Nancy BARNHART. 
Small 4to. 10s. 6d. net. 
Hadfield (J. A.) PSYCHOLOGY AND 


MORALS: An Analysis of Character, 
Third Edition. Cr. 8vo. 6s. net. 

Hall (H. R.). THE ANCIENT HISTORY 
OF THE NEAR EAST FROM THE 
EARLIEST TIMES TO THE BATTLE 
OF SALAMIS. Illustrated. Fifth Edi- 
tion, Revised. Demy 8vo. 21s. net. 

Holdsworth (W. §S.). A HISTORY OF 
ENGLISH LAW. Seven Volumes. Demy 


8v0. Each 25s. net. 
Inge (W. R.). CHRISTIAN MYSTICISM 
Fifth 


(The Bampton Lectures of 1899). 
Edition. Cr. 8vo. 7s. 6d. net. 
Jenks (E.) AN OUTLINE OF ENGLISH 


LOCAL GOVERNMENT. Fifth Edition. 
Cr. 8v0. 5s. net. 

A SHORT HISTORY OF ENGLISH LAW: 
FroM THE Eariiest Timzs TO THE END 
OF THE YEAR 1911. Second Edition. 
Demy 8vo. 12s. 6d. net. 

Julian (Lady) of Norwich, REVELA- 
TIONS OF DIVINE LOVE. Edited by 
Grace Warrack. Eights Edition. Cr. 
8vo. 5s. net. 

Keats (John). POEMS. Edited, with In- 
troduction and Notes, by E. DE SELIN- 
courT. With a Frontispiece in Photo- 

Fourth Edition. Demy 8v0. 


(Benjamin). THE SCIENCE OF 
POWER. Ninth Edition. Cr. 8vo. 7s. 6d. 
net. 

SOCIAL EVOLUTION. Demy 8vo. 8s. 64. net. 

Kipling (Rudyard). .BARRACK-ROOM 
BALLADS. 221st Thousand. Cr. 8vo. 
Buckram, 7s. 6d. net. Also Feap. 8vo. 

Cloth, 6s. net; leather, 7s. 6d. net. 

Also a Service Edition. Two Volumes. 

Square Fcap. 8vo. Each 3s. net. 


THE SEVEN SEAS. 172d Thousand. 
Cr. 8vo. Buckram, Lian 6d. met. Also 
Keob. 8vo. Cloth, 6s. net; leather, 7s. 6d. 


Aico a Service Edition. Two Volumes. 
Square Fcap. 8vo. Each 3s. net. 


THE FIVE NATIONS. 358th Thousand. 
Cr. 8vo. Buckram, 7s. 6d. net. Also 
Feap. 8vo. Cloth, 6s. net; leather, 7s. 6d. 
net 


Also a Service Edition. 
Square Feap. 8vo. 

DEPARTMENTAL 
Thousand. Cr. 8vo. 
net. Also Fcap. 
leather, 7s. 6d. net. 
Also a-Service Edition. Two Volumes. 
Square Fcap. 8vo. Each 3s. net. 

THE YEARS BETWEEN. 95th Thousand. 
Cr. 8vo. Buckram, 7s. 6d. net. Fcap. 
8vo. Cloth, 6s. net; leather, 7s. 6d. net. 
Also a Service Edition. Nee Volumes. 
Square Feap. 8vo. Each 3s 

A KIPLING ANTHOLOCY-_VERSE, 
Third Edition. i: 8vo. Cloth, 6s. net. 
Leather, 7s. 6d. 

TWENTY POEMS. FROM RUDYARD 
ae 376th Thousand. Fcap. 8vo. 


net. 

Lamb (Charles and Mary). THE COM- 
PLETE WORKS. Edited by E. V. 
Lucas. A New and Revised Edition in 
Six Volumes. With Frontispieces. Fcap. 
8vo. Each 6s. net. 

The volumes are :— 

1. MISCELLANEOUS PROSE. II. ELIA AND 
THE Last Essay oF ELta. 111. Books 
FOR CHILDREN. IV. PLAYS AND PoEMS, 


v. and vi. LETTERS. 
Lankester (Sir Ray). SCIENCE FROM AN 
EASY CHAIR. Illustrated., Fifteenth 
Edition. Cr. 8v0. 7s. 6d. net. 


SCIENCE FROM AN EASY CHAIR, 


Two Volumes. 
Each 3s. net. 
DITTIES. 'ro3rd 
Buckram, 7s. 6d. 
8vo. Cloth, 6s. net; 


Messrs. METHUEN’S PUBLICATIONS 3 


Second _ Series. Third Edi- 
tion. Cr. 8vo. 7s. 6d. net. 

DIVERSIONS OF A NATURALIST. 
Illustrated. Third Edition. Cr. 8vo. 


7s. 6d. net. 
SECRETS OF EARTH AND SEA. Second 
Edition. Cr. 8vo. 8s. 6d. net. 
GREAT AND SMALL THINGS. 
trated. Cr. 8vo. 7s. 6d. net. 
Lesearboura (A. C.).§ RADIO FOR EVERY- 
BODY. Illustrated. Cr. 8v0. 7s. 6d. 


net. 

Lodge (Sir Oliver) MAN AND THE 
UNIVERSE. Ninth Edition. Cr. 8vo. 
7s. 6d. net. 


THE SURVIVAL OF MAN: A Srtupy 1Nn 
UNRECOGNIZED Human Facutty. Seventh 
Edition. Cr. 8vo. 7s. 6d. net. 

RAYMOND ; oR Lir—E AND DkEarTH. 
Illustrated. Twelfth Edition. Demy 8vo. 


tos. 6d. net. 
RAYMOND - REVISED. (Abbreviated 
BY THE WATERS OF 


edition). Cr. 8vo0. 6s. net. 
Lorimer (Norma). 

EGYPT. Illustrated. Fourth Edition. Cr. 
. net. 

H.). ATOMIC THEORIES. 
Edition. Demy 8vo. 12s. 6d. net. 
Lueas (E. V.)— 

Tue Lire oF CHARLES LAMB, 2 vols., 21S. 

net. A WANDERER IN HOLLAND, Ios. 6d. 


net. A WANDERER IN LONDON, Ios. 6d. 
net. LONDON REVISITED, 10s. 6d, net. A 


Tilustrated. 


Illus- 


WANDERER IN Paris, 10s. 6d. net. A 
WANDERER IN FLORENCE, Ios. 6d. net. 
A WANDERER IN VENICE, 10s. 6d. net. 


THe Open Roap: A Little Book for 
Wayfarers, 6s. 6d. net. Also an edition 
illustrated by Claude A. Shepperson, 
ros. 6d. net. THE FRIENDLY Town: A 
Little Book for the Urbane, 6s. net. FIrE- 
SIDE AND SUNSHINE, 6s. net. CHARACTER 
AND COMEDY, 6s. net. THE GENTLEST ART: 
A Choice of Letters by Entertaining Hands, 
6s. 6d. net. Tur SECOND Post, 6s. net. 
Her InFinite Variety: A _ Feminine 
Portrait Gallery, 6s. net. Good COMPANY : 
A Rally of Men, 6s. net. ONE Day AND 
ANOTHER, 6s. net. OLp Lamps ror NEw, 
6s. net. LoITERER’s HARVEST, 6s. net. 
CLOUD AND SILVER, 6s. net. A BOSWELL OF 
BAGHDAD, AND OTHER Essays, 6s. nét. 
’Twixt EAGLE AND Dove, 6s. net. THE 
PHANTOM JOURNAL, AND OTHER ESSAYS 
AND Diversions, 6s. net. GIVING AND 
RECEIVING, 6s. net. LucK OF THE YEAR, 
6s. net. SPECIALLY SELECTED: A Choice 
of Essays, 7s. 6d. net. URBANITIES. _Illus- 
trated by G. L. Stampa, 7s. 6d. net. 
You Know wuHat PEOPLE ARE. 55. neét. 
Tue British ScHoot: An Anecdotal 
Guide to the British Painters and Paint- 
ings in the National Gallery, 6s. net. Rov- 
inc East aND Rovinc West: Notes 
gathered in India, Japan, and America. 
5s. net. Epwin AustTIN ApBEY, R.A. 
2 vols. £6 6s. net. VERMEER OF DELFT, 
tos, 6d. net. 


Lynd (Robert). THE BLUE LION: A 


Book of Essays. F’cap 8vo. 6s. net. 

Masefield (John). ON THE SPANISH 
MAIN. A new edition. Cr. 8vo. 8s. 6d. 
net. 

A SAILOR’S GARLAND. Second Edition. 
Feap. 8vo. 6s. net. 

SEA LIFE IN NELSON’S TIME. Ilus- 
trated. Second Edition. Cr. 8vo. 5s. net. 

Meldrum (D. S.), REMBRANDT’S PAINT- 
INGS. Wide Royal 8v0. £3 35. net. 


Methuen (A.). AN ANTHOLOGY OF 
MODERN VERSE. With Introduction 
by Ropert Lynp. Thirteenth Edition. 
Feap. 8vo. 6s. net. Thin paper, leather, 


7s. 6d. net. 
SHAKESPEARE TO HARDY: An An- 
THOLOGY OF ENGLISH Lyrics. With an 


Introduction by Ropert Lynp. Third 
Edition. Feap. 8vo, 6s. net. Leather, 
7s. 6d. net. 

McDougall (William). AN INTRODUC- 


TION TO SOCIAL PSYCHOLOGY. 
Etghteenth Edition. Cr. 8vo. 8s. 6d. net. 

ETHICS AND MODERN WORLD PRO- 
BLEMS. Cr. 8vo. 7s. 6d. net. 

AN OUTLINE OF PSYCHOLOGY. Demy 
8v0. 12s. net. 

BODY AND MIND: A History AnD A 
DEFENCE oF Animism. Fifth Edition. 
Demy 8vo. 12s. 6d. net. 

Maeterlinck (Maurice)— 

THE BuivE Birp: A Fairy Play in Six Acts. 
6s. net. Also an edition illustrated by F. 
Cayley Robinson, 10s. 6d. net. Mary 
MAGDALENE: A Play in Three Acts, 5s. 
net. DEATH, 3S. 6d. net. Our ETERNITY, 
6s. net. THE UNKNOWN GUEST, 6s. neét. 
Poems, 5s.net. THE WRACK OF THE STORM, 
6s. met. THE MIRACLE oF ST. ANTHONY: 
A Play in One Act, 3s. 6d. net. THE Bur- 
GOMASTER OF STILEMONDE: A Play in 
Three Acts, 5s. net. THE BETROTHAL}; or, 


The Blue Bird Chooses, 6s. net. MOUNTAIN 
Patus, 6s. net. THe Story or Ty ttyt, 
21s. net. THE GREAT SECRET. 75. 6d. net. 


Tue CLoup THAT Lirrep, and THz PowrEr 
OF THE DEApD. 7s. 6d. net. 
Milne (A. A.)— 
Nor tHat ir Matters. Feap. 8vo. 6s. 
net. Ip I May. Feap. 8vo. 6s. net. 
Newman (Tom). HOW TO PLAY BIL- 
LIARDS. [Iillustrated. Cr. 8vo. 8s. 6d. net. 


Oxenham (John)— 
Bees 1n AMBER; A Little Book of 
Thoughtful Verse. Small Pott  8vo. 
Stiff Boards. 2s. net. Ati’s WELL; 
A Collection of War Poems. Tue Kinc’s 
Hich Way. THE VISION SPLENDID. 
Tue Fiery Cross. HicH Artars: The 
Record of a Visit to the Battlefields of 
France and Flanders. Hearts Coura- 
ceous. Att CLEAR! All Small _ Pott 
8v0. Paper, 1s. 3d. net; cloth boards, 2s. 
net. WINDS OF THE Dawn. 28. net. 

Perry (W. J.) THE CHILDREN OF THE 
SUN: A Srupy 1n THE Earty History 
OF CIVILIZATION. Demy 8vo. 18s. net. 
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THE ORIGIN OF MAGIC AND RELIGION, 
Crown 8vo. 6s. net. 
Petrie (W. M. Flinders) A HISTORY OF 
EGYPT. Illustrated. Six Volumes. Cr. 

8vo. Each gs. net. 
Vor. I. From THE Ist TO THE XVITH 
Dynasty. Tenth Edition. (12s. net.) 
Vov. II. Tue XVIItaH anp XVIIITH 
Dynasties. Sixth Edition. 

Vor. II]. XIXTH To XXXtTH Dynasties. 
Second Edition. 

Vor. IV. EcGypr UNDER THE PTOLEMAIC 


Dynasty. J. P. Manarry. Second 
Edition. 
Vor. V. EcGypT UNDER ROMAN RULE. 


J. G. Mitne. Second Edition. 

Vor. VI. Ecypt In THE MippLe AGES. 
STANLEY LANE PooLe. Second Edition. 
SYRIA AND EGYPT, FROM THE TELL 

EL AMARNA LETTERS. Cr. 8vo. 5s. 


net. 
EGYPTIAN TALES. Translated from the 


Papyri. First Series, tIvth to xmth 
tiegagi Sore aoe 8 Third Edition. Cr. 
8v0. 


EGYPTIAN. “TALES. Translated from the 
Papyri. Second Series, xvmith to x1xth 
Dynasty. Illustrated. Second Edition. 
Cr. 8v0. 558. net. 

Pollitt (Arthur W.). THE ENJOYMENT 
OF MUSIC. Second Edition. Cr. 8vo. 

ENGLISH DIARIES. 


5s. net. 
Ponsonby (Arthur). 
2Is. net. 


Second Edition. Demy 8vo. 

Price (L. L.). A SHORT HISTORY OF 
POLITICAL ECONOMY IN ENGLAND 
FROM ADAM SMITH TO ARNOLD 


TOYNBEE. Eleventh Edition. Cr. 8vo. 
5s. net. 
Robinson (W. Heath). HUMOURS OF GOLF. 


Demy 4to. 7s. 6d. net. 
Selous (Edmund)— 
Tommy SmITH’s’ ANIMALS. Tommy 


SmITH’s OTHER ANIMALS. Tommy SMITH 
AT THE Zoo. TOMMY SMITH AGAIN AT 
THE Zoo. Each 2s. 9d. Jack’s INSEcTS, 
3s. 6d. Jack’s OTHER INSECTS, 35. 6d. 

Smith (Adam). THE WEALTH OF 
NATIONS. Edited by Epwin_ CANnnan. 
Two Volumes. Third Edition. Demy 8vo. 
£1 5s. net. 

Sommerfeld (Arnold). ATOMICSTRUCTURE 
AND SPECTRAL LINES. Demy 8vo. 
32s. net. 

gas Far (R. L.). THE LETTERS OF 

OBERT LOUIS STEVENSON. Edited 
re Sir Srpney Corvin. A New Re- 
arranged Edition in four volumes. Fourth 
Edition. Fcap. 8vo. Each 6s. net. 

Surtees (R. S.)— 
HANDLEY CROSS, 7s. 6d. 
Sponce’s SporTinG Tour, 
Ask Mamma: 


net. MR. 
7s. 6d. net. 
or, The Richest Commoner 
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in England, 7s. 6d. met. JoRROCKS’S 
JAUNTS AND JoLuities, 6s. net. Mr. 
Facey RomForp’s Hounps, 7s. 6d. net. 
Hawsuck GRANGE; OF, The Sporting 
Adventures of Thomas Scott, Esq., 6s. 
net. PLAIN OR as 7s. 6d. net. 
Hiriincpon HALtt, 7s. 6d. 

Tatchell (Frank). THE HAPPY TRAVEL- 
LER: A Book For Poor MEn. Third 
Edition. Cr. 8vo. 7s. 6d. net. 

Thomson (J. —— WHAT IS MAN? 

. Bvo. 6s. 6d. 
(W. T.). THE ART OF LAWN 
TENNIS. Illustrated. Fifth Edition. 


Cr. 8v0. 6s. net. 

Tileston (Mary W.). DAILY STRENGTH 
FOR DAILY NEEDS. args eighth 
Edition. Medium 16mo. 

Underhill (Evelyn). MYST 1cisM A 
Study in the Nature and Development of 
Man’s_ Spiritual —— Tenth 
Edition. Demy 8vo. 15s. 

THE LIFE OF THE Spirtr AND THE 
LIFE OF TO-DAY. Fourth Edition. 


Cr. 8vo. 7s. 6d. net 
Vardon (Harry). HOW TO PLAY GOLF. 


Illustrated. Seventeenth Edition. Cr. 8vo. 
5s. 6d. net. 
W.). NEW TESTAMENT 
HISTORY. Demy 8vo. 
OLD TESTAMENT So 
Wayne (Philip). A Gina $s” BOOK OF 
LYRICS. Feap. 8vo. 3s. 6d. 


Wade (G. 
18s. net. 
Ninth 
Edition. Cr. 8vo. 7s. 
Waterhouse (Elizabeth). - LITTLE BOOK 
OF LIFE 


AND DEATH. Ti; e- -first 
Edition. Small Pott 8vo. 2s. 

Wegener ay THE ORIGIN “OF CON- 
TINE mete Bees OCEANS. Demy 8vo. 
IOs. 

Wells Ge ‘A SHORT HISTORY OF 
ROME. Eighteenth Edition. With 3 Maps. 
Cr. 8vo. 5s. 

Wilde (Oscar), THE WORKS OF OSCAR 


WILDE. Feap. 8vo. Each 6s. 6d. net. 

1. Lorp ARTHUR SAVILE’S CRIME AND 
THE PorTRAIT oF Mr. W. H. ut. THE 
DucHEss oF Papua. II. PoEMS. Iv. 
Lapy WINDERMERE’S Fan. v. A WoMAN 
or No Importance. vi. AN IpEAL Hus- 
BAND. VII. THE IMPORTANCE OF BEING 
Earnest. vit. A | HousE oF Pomes- 
GRANATES. IX. INTENTIONS. x. DE Pro- 
FUNDIS AND PrIsoN LETTERS. x1. Es- 
SAYS. xl. SALOME, A FLORENTINE 
Tracepy, and La SAINTE CouRTISANE. 
xur. A Critic IN Patt MALL. xiv. 
SELECTED Pros—E oF OscaR WILDE. 
Xv. ART AND DECORATION. XVI. FoR 
Love or THE Kinc: A- Burmese Masque 


(5s. net.). 
A BOOK OF IRISH VERSE, 


Yeats (W. B.). 
Fourth Edition. Cr. 8vo. 7s. net. 


Messrs. METHUEN’S PUBLICATIONS 5 


Part II.—A SELECTION OF SERIES 
The Antiquary’s Books 


Demy 8vo. 


ANcIENT PAINTED Grass 
ARCHZOLOGY AND FALsE ANTIQUITIES. 
THE BELLS oF ENGLAND. THE BRASSES 
OF ENGLAND. THE CASTLES AND WALLED 
Towns oF ENGLAND. CELTIC ART IN 
PAGAN AND CHRISTIAN TIMES. CHURCH- 
WARDENS’ Accounts. THE DoMESDAY 
Inguest. ENGLISH CHURCH FURNITURE. 
EncGiisH CostuME. ENGLISH MONASTIC 
Lire. EnciisH SEALs. Forx-LorE As 
AN HIsToRIcAL ScrENCE. THE GUILDS AND 
CoMPANIES OF LONDON. THE HERMITS 
AND ANCHORITES OF ENGLAND. THE 


IN ENGLAND. 


tos. 6d. net each volume. 


With Numerous Illustrations 


MANoR AND ManorrAL Recorps. THE 
Mepi#vaL HospiTarts oF ENGLAND. 
O.tp ENGLISH INSTRUMENTS OF MusIC. 
Otp EnciisH LIBRARIES. OLD SERVICE 
Books oF THE ENGLISH CHURCH. PARISH 
Lire IN MeEpi#vaL ENGLAND. THE 
ParisH REGISTERS OF ENGLAND. RE- 
MAINS OF THE PREHISTORIC AGE IN ENG- 
LAND. THE RomMAN ERA IN. BRITAIN. 
RoMANO-BrITIsH BUILDINGS AND EARTH- 
works. THE Royat Forests oF ENG- 
LAND, THE SCHOOLS OF MEDI#VAL ENG- 
LAND. SHRINES OF BRITISH SAINTS. 


The Arden Shakespeare 
General Editor, R. H. CASE 


Demy 8vo. 


6s. net each volume 


An edition of Shakespeare in Single Plays ; each edited with a full Intro- 
duction, Textual Notes, and a Commentary at the foot of the page. 


The Arden Shakespeare has now been completed by the publication of MUCH ADO 
ABOUT NOTHING. Edited by Grace R. TrENERY. 


Classics of Art 
Edited by Dr. J. H. W. LAING 


With numerous Illustrations. 


Tue ART OF THE GREEKS, 21S. net. THE 
ART OF THE ROMANS, 16s. net. CHARDIN, 
15s. net. DONATELLO, 16s. nét. FLOREN- 
TINE SCULPTORS, 21S. net. GEORGE 
RoMNEy, 15s. net. GHIRLANDAIO, 15S. net. 
LAWRENCE, 25S. nét. MICHELANGELO, I5s. 


Wide Royal 8vo 


net. RAPHAEL, 158. nét. REMBRANDT’S 
PAINTINGS, 635. net. IRUBENS, 30S. net. 
TINTORETTO, 16s. net. TITIAN, 16s. net. 
TurNER’s SKETCHES AND DRAWINGS, 
15S. net. VELASQUEZ, 15S. net. 


The ** Complete ’’ Series 
Fully Illustrated. Demy 8vo 


Tue CompLeETE AIRMAN, 16s. net. THE 
CoMPLETE AMATEUR Boxer, 10s. 6d. net. 
Tue ComMpLeTE ATHLETIC TRAINER, IOs. 6d. 
net, THE COMPLETE BILLIARD PLAYER, 
ros, 6d. net. THe ComMPLETE Cook, Ios. 6d. 
net, THE COMPLETE FOXHUNTER, I6s. net. 
Tue CoMPLETE GOLFER, 125. 6d. net. 
Tue CompLeTeE Hockrty PLAYER, tos. 6d. 
net. THE COMPLETE HORSEMAN, 15S. 
net, Tue COMPLETE JUJITSUAN. Cr. 8v0. 
5s. net. THE CompLete Lawn TENNIS 


PLAyER, 125. 6d. net. THe CoMPLETE 
Motorist, 10s. 6d. net. THe COMPLETE 
MounTAINEER, 18s. net. THe CoMPLETE 
OarsMAN, 15s. met. THE COMPLETE 
PHOTOGRAPHER, 12S. 6d. net. THE COMPLETE 
Rucspy FooTBaLLeR, ON THE New ZEA- 
LAND SysTEM, 12s. 6d. net. THE Com- 
PLETE SHOT, 16s. net. THE COMPLETE 
Swimmer, tos. 6d. net, Tut COMPLETE 
YACHTSMAN, 18s. net, 


The Connoisseur’s Library 


With numerous Illustrations. Wide Royal 8vo. £1 11s. 6d. net each volume 

EnciisH CoLourED Books. ETCHINGS. Ivorizs. JEWELLERY. MEZzoOTINTS 
EvuROPEAN ENAMELS. Frye Books. MINIATURES, PORCELAIN. SEALS. Woop 
Gass. GOLDSMITHS’ AND SILVERSMITHS’ SCULPTURE, 


Work. ILLUMINATED MANUSCRIPTS, 
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Health Series 


Feap. 8vo. 2s. 6d. net 


Tue Basy. THE CARE OF THE Bopy. THE Lonc. THE PREVENTION OF THE COMMON 
CARE OF THE TEETH. THE EYES OF OUR Cotp. STAYING THE PLAGUE. THROAT 
CHILDREN. HEALTH FOR THE MIDDLE- AND EARTROUBLES. TUBERCULOSIS. THE 
Acep. THE HEALTH OF A WoMAN. THE HEALTH OF THE CHILD, 2S. nét. 

HEALTH OF THE SKIN. How To LiIvE 


The Library of Devotion 


Handy Editions of the great Devotional Books, well edited 
With Introductions and (where necessary) Notes 
Small Pott 8vo, cloth, 3s. net and 3s. 6d. net 


Little Books on Art 


With many Illustrations. Demy 16mo. 5s. net each volume 
Each volume consists of about 200 pages, and contains from 30 to 40 
Illustrations, including a Frontispiece in Photogravure 


ALBRECHT Dtrer. THE ARTS OF JAPAN, AND BoucHEer. Hosein. ILLUMINATED 
BooxPLaTES. BOTTICELLI. BURNE-JONES, MANUSCRIPTS. JEWELLERY. JOHN Hopp- 
CELLINI. CHRISTIN ART. CLAUDE. CON- NER. Sir JosHuA REYNOLDS. MILLET. 
STABLE, Corot. Earty ENGLISH WATER- Miniatures. Our Lapyin ArT. RAPHAEL, 
Cotour. ENAMELS. FREDERIC LEIGHTON. Ropin. TurRNER. VANDYCK. Watts. 


GrorGE RoMNEyY. GREEK ART. GREUZE 


The Little Guides 
With many Illustrations by E. H. New and other artists, and from 
photographs 
Small Pott 8vo. 4s. net to 7s. 6d. net 
Guides to the English and Welsh Counties, and some well-known districts. 


The main features of these Guides are (1) a handy and charming form ; 
(2) illustrations from photographs and by well-known artists; (3) good 
plans and maps ; (4) an adequate but compact presentation of everything 
that is interesting in the natural features, history, archeology, and archi- 
tecture of the town or district treated. 


Plays 


Feap. 8vo. 3s. 6d. net 
Mitestonrs. Arnold Bennett and Edward] THe Great ADvENTURE. Arnold Bennett. 


Knoblock. Eleventh Edition. Fifth Edition. 
Iprat Hussanp, AN. Oscar Wilde. Acting|GrNrrAL Post. J. E. Harold Terry. 
Edition. Second Edition. 


Kismet. Edward Knoblock. Fourth Edition.|Tuz Honrymoon. Arnold Bennett. Third 
Ware Case, THE, George Pleydell. Edition. 


Messrs. METHUEN’S PUBLICATIONS 


Sport Series 


Illustrated. 


Att Asout Fryinc, 3s. 
Skr-inc at ALL HEIGHTS AND SEASONS, 
5s. net. Cross CouNnTRY SKI-ING, 5s. net. 
Gotr Do’s and Dont’s, 2s. 6d. net. 
Quick Curs To Goop Gor, 2s. net. 
INSPIRED GOLF, 2s. 6d. net. DRIVING, 
APPROACHING, PuTTING, 2s. net. GOLF 
CLuss anp How To Use THEM, 2s. net. 
THE SEcRET oF GOLF FOR OCCASIONAL 
PLAYERS, 2s. net. LAWN TENNIS, 35. net. 
Lawn TENNIS Do’s AND Dont’s, 2s. 6d. net. 


net. ALPINE 


Feap. 8vo 

Lawn TENNIS FOR Younc Prayers, 
2s. 6d. net. LAWN TENNIS FOR CLUB 
PLAYERS, 2s. 6d. net. LAWN TENNIS FOR 
MatcH Prayers, 2s. 6d. net. Hockey, 


4s. net. How to Swim, 2s. net. Punrt- 
ING, 35. 6d. net. SKATING, 35. met. 
WRESTLING, 2S. net. THE TECHNIQUE OF 
Lawn TENNIS, 2s. 6d. net. THe Lawn 
TENNIS Umpire, 2s. 6d. net. Motor Do’s 
AND Donv’s, 2s. 6d. net, 


Methuen’s Half-Crown Library 
Crown 8vo. 
Cheap Editions of many Popular Books 
Write for a Complete List 


Methuen’s Two-Shilling Library 
Feap. 8vo. 
Write for a Complete List 


Part III.—A SELECTION 


Bennett (Arnold)— 

CLAYHANGER, 8s. net. Hitpa Lessways. 
8s. 6d. net. THESE Twain. THE CARD. 
Tue Recent: A Five Towns Story of 
Adventure in London. THE PrIcE oF 
Love. BurieEpD ALIVE. A MAN FROM 
THE NorTH. WHOM GOD HATH JOINED. 
A Great Man: A Frolic. Mr. PRowAck. 
All 7s. 6d. net. THE MATADOR OF THE 
Five Towns, 6s. net. 


Birmingham (George A.)— 
SPANISH GoLD. THE SEARCH ParTy. 
Tue Bap Times. UP, THE REBELS. THE 
Lost LAWYER. THE GREAT-GRANDMOTHER, 


Founp Money. All 7s. 6d. net. 
INISHEENY, 8s. 6d. net. 

Burroughs (Edgar Rice)— 
TARZAN OF THE APES, 6s. met. THE 


RETURN OF TARZAN, 6s. net. THE BEAsTS 
OF TARZAN, 6s. net. THE SON oF TARZAN, 
6s. net. JUNGLE TALES OF TARZAN, 6s. 
net, TARZAN AND THE JEWELS OF OPAR, 
6s. net. TARZAN THE UNTAMED, 75. 6d. net. 
A Princess oF Mars, 6s. net. THE Gops 


oF Mars, 6s. net. THE WARLORD OF 
Mars, 6s. net. THuviaA, Maip or Mars, 
6s. net. TARZAN THE TERRIBLE, 25. 6d. net. 


Tue Mucker, 6s. nét. THE MAN WITH- 
out A Sout, 6s. net. THE CHESSMEN OF 
Mars, 6s. net. AvY THE EArTH’s Core, 


6s. net. 


Conrad (Joseph)— 


A SET oF SIX, 7s. 6d. net. Victory: An 


OF WoRKS OF FICTION 


Island Tale. THe Secret AGENT: A 
Simple Tale. UnperR WestTEeRN Eyes. 
CHANCE. All gs. nét. 


Corelli (Marle)— 
A Romance or Two Wor tps, 7s. 6d. net. 
VENDETTA: or, The Story of One For- 
gotten, 8s. net. THELMA: A Norwegian 
Princess, 8s. 6d. net. ARrDATH: The Story 
of a Dead Self, 7s. 6d. net. Tur Sout oF 
Liuitn, 7s. 6d. net. WormMwoop: A Drama 
of Paris, 8s. net. Barappas: A Dream of 
the World’s Tragedy, 7s. 6d. net. Tue Sor- 
ROWS OF SATAN, 78. 6d. net. THE MASTER- 
CuristiAn, 8s. 6d. net. TEMPORAL PowER : 
A Study in Supremacy, 6s. net. Gop’s 
Goop Man: A Simple Love Story, 7s. 6d. 
net. Hory Orprers: The Tragedy of a 
Quiet Life, 8s. 6d. net. THe Micuty Atom, 


7s. 6d. net. Boy: A Sketch, 7s. 6d. net. 
Cameos, 6s. net. THE LirE EVERLASTING, 
8s. 6d. net. Tur Love or Lonc Aco, AND 


OrHEeR Stories, 8s. 6d. net. INNOCENT, 
gs. 6d. net. THe Secret Power: A 
Romance of the Time, 6s. net. LovE—aAND 
THE PHILOSOPHER; A Study in Sentiment, 
6s. net. 


Hichens (Robert)— 

Fe.ix : Three Years in a Life, 7s. 6d. net, 
THE WOMAN WITH THE Fan, 7s. 6d. net, 
THE GARDEN OF ALLAH, 8s. 6d. net. THe 
CALL OF THE Boop, 8s. 6d. net. THE 
DWELLER ON THE THRESHOLD, 75S. 6d. 
net. THe Way or AmpiTion, 7s. 6d, nét. 
In THE WILDERNESS, 7S. 6d. nét. 


8 


Hope (Anthony)— 
A CHANGE OF 
Simon. DALE. 
Tue Dotty DIALOGUES. 


A Man oF Mark. 
MIrRror. 
MAxon 


IR. 
Tue Kinc’s 
Mrs. 


PROTESTS. A Younc Man’s YEAR. 
BEAUMAROY HOME FROM THE WARS. 
All 7s. 6d. net. 

Jacobs (W. W.)— 


Many CARGOES, 5S. nét. SEA URCHINS, 5S. 
net and 3s. 6d. net. A MASTER OF CRAFT, 
6s. net. LiGHT FREIGHTS, 6s. net. THE 
Sxipper’s Woornc, 5s. met. AT SuN- 
wich Port, 5s. nét. DIALSTONE LANE, 
5s. net. Opp Crart, 5s. net. THE Lapy 
OF THE BarGE, 5s. nét. SALTHAVEN, 6s. 
met. Sattors’ Knots, 5s. met. SHORT 
CRUISES, 6s. net. 


London (Jack)—WHITE FANG. Nineteenth 
Edition. Cr. 8vo. 7s. 6d. net. 


Lucas (E. V.)— 

ListENER’s Lure: An Oblique Narration, 
6s. net. OVER BrMErRTON’s: An Easy- 
going Chronicle, 6s. net. Mr. INGLESIDE, 
6s. net. LONDON LAVENDER, 6s. net. 
LANDMARKS, 6s. net. THE VERMILION 
Box, 6s. net. VERENA IN THE MuIpst, 
8s. 6d. met. RoSE AND Rose, 6s. net. 
GENEvrRA’s Money, 7S. 6d. net. ADVISORY 
BEN, 7s. 6d. net. 


McKenna (Stephen)— 
Sonta: Between Two Worlds, 8s. net. 
Ninety-S1x Hours’ Leave, 7s. 6d. net. 
THE SIxTH SENSE, 6s. net. Mipas & Son, 
8s. net. 


Malet (Lucas)— 
Tue History oF Sir RIcHARD CALMADY : 


A Romance. ros. net. THE CARISSIMA. 
THE GATELESS’§ BARRIER. DEADHAM 
Harp. All 7s. 6d. net. THE WaGES oF 
Sin. 8s. net. COLONEL ENDERBY’s WIFE, 
7s. 6d. net. 

Mason (A. E. W.). CLEMENTINA. 
Illustrated. Ninth Edition. 7s. 6d. net. 

Milne (A. A.)— 


THE Day’s Piay. THE Hoiipay Rounp. 


| 


Swinnerton 


Wells (H. G.). 


* 


Messrs. METHUEN’S PUBLICATIONS 


Once A WeeEx. All 7s. 6d. net. THE 
Sunny Sipe. 6s. nét. THe Rep House 
MyYsTERY. 6s. net. 


Oxenham (John)— 
THE QUEST OF THE GOLDEN ROSE. 
ALL-ALONE. 75. 6d. net. 


MARY 


Parker (Gilbert)— 


Mrs. Fatcuion. The TRANSLATION OF 
A SAVAGE. WHEN VALMOND CAME TO 
Pontiac: The Story of a Lost Napoleon. 
An ADVENTURER OF THE NortTH: The 
Last Adventures of “ Pretty Pierre.” THE 
SEATS OF THE Micuty. THE BATTLE 
OF THE StronG: A Romance of Two 
Kingdoms. THE TRA OF THE SWORD. 
NorTHERN LIGHTS. JUDGEMENT House, 
All 7s. 6d. net. 


Phillpotts (Eden)— 


CHILDREN OF THE Mist. THE RIVER. 
Tue Human Boy anp THE War. All 
7s. 6d. net. 


Rohmer (Sax)— 


THE GOLDEN ScorPIon. 75. Gd. net. THE 
Devit Doctor. THE Mystery oF Dr. 
Fu-Mancuu. THE YELLOW Craw. All 
3s. 6d. net. 


(F.). SHops aNnpd HovusEs. 
SEPTEMBER. THE Happy Famiry. ON 
THE STAIRCASE. COQUETTE. THE CHASTE 
Wire. THE THREE Lovers. All 7s. 6d. 
net. THE MERRY HEART. THE CASEMENT. 
THE Younc IpEa. All 6s. net. 


BEALBY. Fourth Edition. 


Cr. 8vo. 7s. 6d. net. 


Williamson (C. N. and A. M.)— 


Tue LIGHTNING ConpucToR: The Strange 
Adventures of a Motor-Car. Lapy Betty 
ACROSS THE WATER. It HAPPENED IN 
Ecypt. THE Sop Girt. My FRIEND 
THE CHAUFFEUR. SET IN SILVER. THE 
GREAT PEARL SECRET. THE LOVE PIRATE. 
All 7s. 6d. net. CRUCIFIX CORNER. 6s. 
net. 


Methuen’s Half-Crown Novels 
Crown 8vo. 
Cheap Editions of many of the most Popular Novels of the day 
Write for a Complete List 


Methuen’s Two-Shilling Novels 
Feap. 8vo. 
Write for Complete List 
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